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REPORT 

OF THE 

President of the State Board of Agriculture 
and Immigration 



To His Excellency, Claude A. Swanson, Governor of Virginia. 

Sib, — On behalf of the State Board of Agriculture and Immigration 
it gives me pleasiu'e to state that the work of the Department is making 
substantial progress. The meetings of the Board have been well 
attended and the deliberations of the body have been harmonious. 

The Legislature at its last session made an appropriation for immigra- 
tion work. The Board sent its worthy Commissioner to Europe to look 
over the field and to study the situations and report. The Board is 
unanimously of the opinion that nothing but farm labor from the rural 
districts is desired in Virginia. For further information on this subject 
I respectfully call your attention to the report of the Commissioner of 
Agriculture and Immigration. The Farmers' Institutes have been well 
attended by the people. We hope to be able to broaden this work and 
make it more effectual than it has been in the past. 

Jamestown Exposition. — It gives me pleasure to state to your 
Excellency the Board appropriated three thousand dollars, and in addi- 
tion to this amount gave the service of their ten inspectors for half a 
month each to assist in making collections for the exhibition, which 
service has been rendered . 

The Board has about completed arrangements whereby a station in 
the trucking section will be established. This station will he known as 
the Virginia Tnicking Kxporiment Station. Tt will be located near 
Korfolk in the trucking section. After it is established by the State 
Board of Agriculture it will bo put under the control of a goveminfr 
hoard composed of two ccprescntatives of the Truck Growers of Virginia, 
two from the PcpnrtTiinnt of Agriculture of Virginia -nnil two frnm the 
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Virginia Agriculture Exjieriiiicut SI«lion. Oin; of the eooperators in 
this work will be the T>epartment of Agriculture of the UDited States. 
In coneJusion it gives me pleasure to testify to the faithful, emergetic 
and, efficient services of the Commissioner of Agriculture as the execu- 
tive officer of this Hoard; also to a like satisfactory service of all the 
officers and emploj'ees of the Department, 

For the details of the work of the Department and a financial exhibit 
of its receipts and expenditures, I respectfully call your attention to 
the report of the Commissioner herewith submitted, in connection -with 
a report from the Chief Chemist. 

Respectfully submitted. 

C. W. Heater, 
President of State Board of 
AiiriatUiirc and Immigration, of Virginia. ■ 
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ANNUAL REPORT 

OF THE 

Commissioner of Agriculture and Immigration. 



Honorable Claude A. Swanson, Oovemor of Virginia. 

Sir, — ^I b^ to submit herewith the twenty-eighth annual report of 
(he JJepartraent of Agriculture and Immigration. 

The State makes no appropriation for the support of this Depart- 
ment. The small tax of fifteen cents per ton as an inspection fee on 
the sale of fertilizers in this State is the only income. A close super- 
vision over the sale of fertilizers has been made and samples from 1,200 
brands have been drawn by the inspectors in the different sections of the 
State. Samples from all brands have been analyzed and published in 
bulletins quarterly and mailed to 32,000 farmers whose names have 
been secured on the mailing list. The protection this fertilizer law gives 
to the farmers saves more money each year, from adulterated stuff, than 
the amount they pay for their State and county taxes. These bulletins 
give to the farmer the true contents of the fertilizer and also the relative 
commercial value per ton, so that he may not pay more than the value 
of it. 

Our farmers have been liberally supplied with information by bulle- 
tins and annual reports. The following bulletins, in addition to the 
annual reports, are mailed free of cost to any farmer or investor: Bulle- 
tins on Fruit Growing in Virginia. Cattle Raising in Virginia. Horse and 
Mule Raising in Virginia, Sheep Raising in Virginia, Poultry Eaising 
in Virginia, Com Growing in Virginia, Lead and Zinc Deposits in Vir- 
ginia, The Water Power in Virginia. Nearly two hundred thousand 
bulletin^^ye been sent out to our farmers tliis year. The demand for 
printed ^Hirmation by o\ir farmers is increasing from year to year. 
They are having more faith in scientific agriculture. They are using 
more brain with brawn, which goes to make a good farmer, and good 
farmers are the best assets a State can have. Tlie products of Vir- 
ginia farms are now worth seventy-million dollars per year, and Vir- 
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ginia ie the wealtltiest State iu tlm Soutli except T«xuti. I'ktd UDd i& 
the basis lor all ivealtli and prosperity. Our farmers are giving more 
attention to improving tlieir land; more cow peas and other nitrogen- 
gathering and hum US-making plants are grown now than in former years. 
More lahor-Baving machinei'y is \ised; the hay crop has doubled in teii 
years, and more live stock is kept. One-third of our fannei-s derive their 
principal income from live stock. Trucking in Virginia has increased 
nearly five hundred per cent, within the last ten years. The caning 
industry in one county last year reached $800,000. The peanut crop of 
this State is much larger now than was the entire crop in the Unitetl 
States a few years past. More fruit trees have been set within the past 
five years than in the past twenty-five years. Many farmers are offering 
a part of their land for sale and farming better on a smaller acreage. 
The average size of Virginia fanus has decreased in the past twenty-five 
years from four hundred to less than two hundred acres, and the num- 
ber of farms has increased from seventy-five thousand to one hundred 
and sixty thousand. The value of our land is increasing from year to 
year. In some sections of the State land has increased from fifty to one 
hundred per cent, within a few years. 

IMMIGEATIOK. 

The greatest drawback to agriculture in this State now is the scarcity 
of farm labor. Many farmers have been compelled to greatly reduce 
their farming operations on this account, Virginia does not grow enough 
wheat, hay. hogs and daii^ products for home consumption. One-halV 
of the farmers in the State want more labor — that is to say, fifty 
thousand farmers want labor. Many farmers this year Jiave suffered 
heavy loss and inconvenience for the want of labor to liiiivcst and store 
their crops at the proper time. 

The last Legislature made an appropriation of $10,000 to be used to 
induce farm labor, farm tenants and homeseekers to cuine to Virginia. 

Your Commissioner was scut to Great Britian and Koiihern Europe 
to look over the field and begin this important work. This was the first 
effort ever made to advertise this State in foreign countries. For twent)' 
years the Western railroads have been seeking immigrants in foreign 
fields and reports had been made warning immigrants against the South. 
"They said the South was overrun with negroes ; that immigrants would 
be required to eat and associate with them ; that the South was extremely 
hot and full of deadly fevers and that the white people were but little 
bettei' than the negroes." Such falsehoods had been circulated for years 
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jiid uo official from Virginia had ever denied them. It will I'equiru 
time to remove such false impressions. Agente have been employed io 
the different countries and some good inmngrants have already come to 
Virginia, and many more will arrive during the winter and coming 
spring. This work had to begin at the ground and muBt be gradually 
built up with desirable people only. Our people would rather have the 
first year a few hundred honest, industrious, faithful, law-abiding farm 
laborers and homeseekers than thousands of idle, worthless, unemployed 
and uneniployabte people who will not work at home or abroad. 

A proposition was made to me t« supply Virginia with 2,000 immi- 
grants free of coat to the State, but knowing the countries these people 
were to come from 1 declined the offer, believing that our Virginia peo- 
ple did not want them. 

The farm labor our agents abroad are instmeted to seek is intel- 
ligent, honest and faithful ; they are trained to do their work right and 
take an interest in their employer's business, and one of them is worth 
more to the farmer than two or three of the common negro laborer. If 
we begin this work with the best class of farm labor the same kind will 
follow their friends, and the first immigrants who come, if well located 
and well treated, will make the best advertisers the State can have, hence 
especial effort is being made to have them located well, for each immi- 
grant, if he is pleased with his new home, will induce a dozen of his friends 
to follow within the next year, and they in turn will bring others, and in 
a few years we will have a supply of the best class of foreign labor. We 
have now agents in Great Britain and in Northern Europe who are 
instructed to send only good people who want to work on the farm and 
better their condition in life. I believe this movement will be successful ; 
but it cannot be done in a year, but when the industrious, hard-working 
farm tenants in Europe, who are paying now from $5.00 to $40.00 an 
acre money rent each year, learn that good land can be bought in Vir- 
ginia for the same money, they will come to this State in such numbers 
that every farm for sale will find a buyer and every idle acre will be in 
cultivation. All of this will greatly enhance the value of all Virginia 
lands. 

There is keen competition in the best foreijrn fields for immigrants. 
Besides many of the States have made large appropriations. Canada 
has appropriated five millions of dollars and haw more than three hun- 
dred agents now at work in Great Britain, offering one hundi-ed and 
sixty acres of land and free passage. Africa, Australia and New Zealand 
are also in the field ; but none of those or any other State has the superb 
climate, nearness to market and kind soil that grows all crops equal to 
Virginia. 
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A new hand book has been published and is being distributed in 
other States and in Great Britian, Germany, Norway, Sweden and 
Denmark, giving a clear and compreliensive description of the oitiro 
State and also a write-up of each county and city, with illustrations. 

INSTITUTES. 

Farmers' institutes have been held in all the congressional districtl^, 
conducted by the member of the Board of Agriculture for his district. 
Our farmers greatly appreciated them. 

A farmers' institute, tobacco, alfalfa and corn-breeding train was run 
over a thousand miles of track, stopping at frequent places, where 
thirty-minutes lectures were delivered by experts on the above named 
crops. More than eight thousand farmers listened to these lectures. 
This was the first institute train ever run in the South. Other similar 
trains will be run again. The Southern and the Norfolk and Western 
Railroad companies very magnanimously furnished and operated these 
trains free of cost to the Department of Agrioultuie. Our thanks are 
tendered to Mr. M. V. Richards, of the Southern, and Mr. P. H. 
LaBaiune, of the Norfolk and Western, for their efficient services in 
securing these trains for such purposes. 



A second food bulletin has been issued this year, giving the analysis 
of foods, feed, etc. An inspector is kept in the field constantly drawing 
samples and watching that the law is not violated and the people pro- 
tected from injurious adulterations and that all food and feed is properly 
labeled. 

There are now five chemists keep busy in the Laboratory of the 
Department analyzing fertilizer iind food samples. 

The Legislature made a liberal appropriation for the establishment 
of an agricultural museum in the old hall of the House of Delegates, 
under the supervision of a commission composed of Senators A. R. 
Hobbs and H. 0. Kerns, Delegates A. M. Bow-man and W. W. Baker, 
and the Commissioner of Agriculture. This woik is now nearing com- 
pletion and ia greatly admired liy our people. It makes a good impres- 
sion upon visitors and homeseekers, and will prove to be a valuable 
advertiser of the State's resources and add to the prominence and HBe- 
fulness of the Department of Agriculture. 
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The work of the Department has steadily increased from year to year 
and the clerks and chemists are kept Wsy doing work daily, long after 
office houTB. A Bnancial statement is herewith submitted, also a report 
from the Chief Chemist. 

Respectfully submitted. 

G. W. KOINEH, 
Commissioner of AgricuUure and Immigratuni. 
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DIVISION OF CHEMISTRY. 



KEPOKT OF THE CHIEF CHEMIST. 
Hon. G. W. KoiNER, Commissioner of AgrictUture and Immigration. j 

Siitj — During the past year the fertilizer and miscellaneous work of \ 
this Department has largelj' increased. The increase has been so great 
that another assistant chemist became necessary, and Mr. H. L. Davidson, 
of Blaeksburg, was gotten in February to fill the position. Mr. Davidson 
haa the degree of Bachelor of Science and Master of Science of the 
Virginia Polytechnic Institute, and was assistant and instructor in the 
same institution for about three years and a half. 

The Legislature at its last session increased the appropriation for food 
work, and in order to better carry out the provisions of the law Mr. A. 
C. Eucker, of Roanoke, was appointed Food Inspector, and Mr. J. H. 
Parkins, of Augusta county, was appointed Assistant Food Chemist. 
Mr. Parkins ia a ^radtiate in the full chemical course of the University 
of Virginia, and was Assistant Chemist at the State College of Penn- 
svlvania. ] 



The following is a summary of the work done in the Tjaborator>'. 
The juiniher of samples of fertilizer analyzed is the work of the year in 
that line, while the rest of the analytical work is that done from 
November 10, 1905, to October 1, 1906; 

Fertilizer samples analyzed 1 ,384 

Food samples analyzed 681 

Mineral and miscellaneouR samples analyzed or examined 335 

Total 2,240 

These are classified as follows: 

Fertilizers collected by inspectors 1,163 

Fertilizers sent _in by farmers 61 
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Jellies .. 

Urd 


... 32 


Canned Asparagus 


. .- 13 


" 


Baked Beans , , , 


, , . . 27 


B[olas8ea and syrup 


.... 80 




Cherries 


... IS 




.... 33 


" 


Com 


.... 13 


Olive Oil 






Okra 


.... 8 


Pepper 


.... 54 


,, 


Pumpkin 


.... 5 
.... 16 


Sauce 


.... 7 
.... 19 


" 


Succotash 


.... 6 


Stock- Peort 


...135 


Cider 




, ,. . 14 


S"gar 


. . . . 7 


Catsup 




.... -13 


Vinegar 


.... 48 






40 










MINE 


RALS. 




Ashea 




4 


Mica 


19 


Clay . 




.... 31 


Manganese Ore 


.... 13 


Copppr 




, .. . 4 


Pyrites, Iron 


.... 25 












nrnnite ard Gneiss 


... n 


Sa-ndstone ". . . 


.... 9 


Crraphite .- 


.... 4 


Silicious Minerals 


.... 19 


TTornblend 


. ... 6 


Slate 


... 81 


Iron Ore 


. ... 19 


Titanium Ores 


.... 4 








Wnfej 

Zinc Ores 


... 15 


IjChA Ore 


.... 8 


... 3 


Limpst 


Tif jind Mfirl , ., 


.... 54 


MisceHaneoHs samples . . . 


.... 39 



PRRTILIZBR8. 



There were 1.913 brand? of fertilizer registered during the year, an 
increase of 141 over la?t year. T had hoped several years ago that this 
senseless multiplication of names was about nt an end, but T find that T 
was very greatly mistaken, for there has been a steady increase of names 
each year since. The farmers and fertilizer agents are much more fo 
hlame for this fhan the mann facturer, for the latter, in most cases, woulii 
srladly reduce the number of brands. IE the farmer would bny more by 
the composition and less by the brand, he would be very much better off. 
Most fertilizer manufarturers have anywhere from two to a dozen, or 
more, brands of fertilizer with the same guarantee. Now, as a rule, 
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each one of these niaQufaetiirers fill tlie bags, on whith are stamped all 
of these different brands, frnm identically the same pile of fertilizer. 
Therefore, why should a fai-mer care wjijeh one of these brands — all 
with the same guarantee— he got from any specitd manufacturer, and why 
should he give two or three dollars more for a certain brand than for 
another taken out of the same pile, which he frequently does? 

I do not mean to say that fertilizers of the same guarantee made by 
different manufacturers are all of the same crop-producing value ; for one 
manufacturer may use better material or mix better or have the fertilizer 
in better mechanical condition, or have it more uniformly eoine up to or 
go above guarantee than another. All or any of these qualities will 
cause the fertilizer possessing them to produce the best crops. But I do 
say, that any two fertilizers of the xame composition, made from the 
same materials, in the same proportion, equally well mixed, and in 
equally good mechanical conciition, will give the same residts, no matter 
by whom made or imder what irand-name sold. Therefore, either mix 
your fertilizer yourself or buy from a reliable manufacturer by the 
composition and not by the brand. 



qPALITT OF THE FEHTILIZERS. 



The following table ijives a comparison of the fertilizers for the past 
five years: 



Fbrtilizbr Fatj 


™„. 


— 

1902 


1903 


1904 


1905 


!906 




11. .IB 
.84 
4.21 
.38 
42.81 
25.18 
31 .68 
17.87 


10.70 
l,9fl 

1.24 
31.03 

29.57 
13.42 


111.10 

1.91 
8.^ 
1 SI 

51.00 
2fl.75 
3R,82 
19 18 


18.49 
2.09 
9.7fi 
E3.8fi 
85.54 
14.RB 
25.fin 
4 39 


21.11 






Below gaarantee in phnsphoric 
10 per cent, below guarantee i 


acid 


16.08 

3 09 


BbIow gnarantee in potash... 
10 per cent, below gnarantee 


npoia*::;::::. 


17 27 
27.7fl 
10 74 



From an examination of the foregoing table it is readily seen that the 
fertilizers made a bad showing, the worst in the past five years. The 
number falling below guarantee and ten per cent, below guarantee, both 
in the individual ingre<';ients and in the sum total of these ingredients is 
■entirely too large. 

The farmers should study the bulletins more and see just what ferti- 
lizers fall below and which manufacturers put up fertilizer which falls 
most below and most often below, and avoid those brands and manu- 
faHurers and buy only from those manufacturers who put up the best 
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goods, or what is better still, buy the ingredients and mix their own 
fertilizers. 

Farmers can buy the ingredients and mix their own fertilizers ami 
save anywhere from two to ten dollars by the operation. Then, too, 
they will know what they are getting. 

PURE FOODS. 

The second food bulletin (Bulletin No. 30) was published during the 
summer, giving the law, standards and rulings in full, together with the 
results of the analysis of 393 food samples. 

In the following table is given a summary of the results of the food 
examination : 



NAKE of ABTIOT-B ElAMINBD. 


Number of iiamples 
Biainined. 


No. samples found- 
eltlier below BtKn. 
dard. adulterated 






43 


25 


Canned Apples 




" Asparagns 




10 


10 


" Baked Beans 




20 


'20 


" Peaches : 




30 


30 


" Pears 




9 





Catsop, Tomftto 




86 


35 


Jams 




33 


26 


Jellies 




24 


17 


Pepper 




22 


12 






17 


6 






eg 




38 


18 








308 









It 18 reedily seen from this table that the foods made a bad showing, 
a» 56,5 per cent, were not as they should be. Last year 48.G per cent, 
of the samples examined were not as they should be, but the larger per 
cent, found adulterated this year is no indication that foods are being 
adulterated to a greater extent now than last year, for different kinds of 
■ 3 - ,C.OOglc 
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goods were esainined this year, aud the kinds examined were those more 
likely to be adulterated, and in the few cases in which the same kinds of 
goods were examined the brands were, in most cases, different from last 
year, so that it is not correct to compare the percentage of adulteration 
forand this year with that of last year. With the additional appropria- 
tion made by the last Legislature for food work, many more samples 
are being, and will be, analyzed than in the past, but it will require a 
much larger appropriation still in order that a thorough and complete 
examination of foods may be made, such as the great importance of the 
subject justifies and demands. 

DISSEMINATION OF THE RESDLT8 OF ANALYSIS. 

Four fertilizer bulletins and one food bulletin, giving the results of 
the analytical work, have been published under your direction during 
the year. 

MINERALS AND MINERAL ^ 



The numbers of minerals and miscellaneous samples examined has 
ino'eased considerably over last year. The demand for the analysis of 
mineral water is very great — much greater than can be complied with 
owing to the limited time at the disposal of this Division for such work. 
I think it necessary in the future to place greater restrictions on the 
analysis of water than formerly, and only analyze swch water as is of 
positive value and which the owner expects to make some special use of. 
In addition to the above restrictions I would repeat my recommenda- 
tion of last year, "that a charge of five dollars be made for each mineral 
water analyzed in order to prevent people from sending in samples from 
idle curiosity," 

Respectfully submitted. 

K. W. Magkuder, 
Chief Chemist. 
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FINANCIAL' STATEMENT 



Receipts and Disbursements for fiscal year ending 
September )o, 1906. 

^ EXPENDITDRES. 

Expense of Board * 1,538 39 

Expense fertilizer inspection 6,368 3it 

Express, telegrams and drayage 330 87 

Expense Farmers' Inatitutes 3,400 00 

Hand book 685 S5 

Incidental expenses 105 90 

Laboratory 1,545 73 

MTtseum 168 50 

Office expenses 511 7S 

Printing 5,482 42 

Salaries 10,013 97 

Stationery and posta^ 1,276 07 

Special bullefins 2,500 OD 

Test Farm 3,880 25 

Expense collecting Jamestown exhibits 101 45 

Partitions for offices 650 00 

Expense advertising Virginia's resonrces 139 60 

Expense Convention Southern Commissioners held in Bich- 

mond 250 00 

Farmers' Tnstitnte trains 553 80 

Fertilizer tags 1,299 18 

Farmer*' bulletins 317 94 

Premium on bond 75 00 

Special assays 3 00 

State Horticultural Society 500 00 

Traveling expenses 1''3 30 

Total $40,770 73 
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HECEIPT8. 

Balance October 1, 1905 $12,033 4? 

Keoeipts from fertilizer tax 39,370 3G 



Total $51,408 83 

Expenditures 40,770 73 



Balance October 1, lOOt! $10,632 10 

PUBE FOOD FUND. 

DISBURSBMBNTS. 

Salaries '. $ 1,832 50 

Inspection 512 49 

Apparatus 352 65 

Rent 389 00 



Total $ 2,986 64 

RECEIPTS. 

Balance October 1, 1905 $ 567 83 

Appropriation by Ijegislaturc 5,000 00 

Total $ 5,567 83 

Expenditures 2,986 64 

Balance October 1, 1906 $ 3,581 19 
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Information of Value to the Farmer. 



AQRICVLTUEAL EDUCATION FAYS. 

Many popular lecturers and teachers Btrongly emphasize the purely 
cultural effects of agricultural education. They place these above the 
commercial possibilities which a technical knowledge of agriculture re- 
veals. By minimizing the value of knowledge as a means to greater 
material prosperity and magnifying its higher potentialities they deal 
a blow at the very object of their cordial approbation. 

This is an age in which the dollar is exliibitJng its maximum power 
in America. All tlic old nations have passed through the same sordid 
period of devotion to lucre. The commercial spirit has always preceded 
epochs of intellectual advancement and ethical progress. When a people 
satisfies its hunger for this world's goods and comes to understand the 
basic poverty of great wealth it turns toward genuine culture. America 
is so new and so rich tliat commerce instead of art will be its ideal for 
many years to come; therefore the most effective argument in favor of 
a^icultural education or broad knowledge in any line is that it pays in 
dollars and cents. 

Farm boys attend agricultural colleges and schools because of the 
larger financial opportunities that technical training offers. Knowledge 
is power to earn more money. Agricultural education expands the mon- 
etary possibilities of farming. It pays the man who has it. It does 
more, but it is attractive to present-day agricultural people just in pro- 
portion to its demonstrated ability to make their business more remu- 
nerative. Money is the master that will drive the people to lofty heights 
of true greatness. The more money the farmer makes the broader his 
foundation or that of his posterity for subsequent growth in the higher 
attributes. Culture has never jjone before, but has invariably proceeded 
from material development. 

Agricultural America must j^ttarn a much higher degree of commer- 
cial strength before it will fake kindly to the advice of those who with 
excellent intentions are preaching culture and disparaging commerce. 
At present agricultural education must pay in dollars if it is to interest 
the people generally ; its cultural results are incidental, however valuable. 
Some day the fioodtide of prosperity will be diverted to the channels 
that lead to life's highest development. Agricultural education will 
hasten its coming. 
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THE MOST PROFITABLE TYPES OP CO&H FOR FARHEBS. 

The average Missouri ianiier is vastly more interested in a type of 
com that will yield largely than in one that will score liigh on the show 
tables. He has not studied to discriminate as to the lower feeding 
values of different corns, as indii-atwl in tJiL- varying pi-oiein, oil or starch 
content, but looks only to the bushels of sound shelled corn that any 
given variety will produce. This is his measure of value, his standard 
of excellence. And in this he is right. Seek first a masimum yielding 
corn, and all the other subsidiary requirements may in time be added 
by judicious breeding. 

The question then is, what style, size, shape of ear, sort of stalk and 
blades, what period of maturity and what general characteristics are 
identical with the best average yielding corn!' I have watched the 
results in the growth of a great number of types of corn, in length of 
ear all the way from the " Long John," twelve to fourteen inches long, 
to the thick, short mastodon in size, from the Giant Normandy, Boone 
County White, and other extra large sorts to the Gartner, and other 
smaller varieties. As to size of grain, I have carefully observed from 
the large broad grain of the Hickory King to Shoepeg; aa to number 
of rows to the ear from the eight-rowed to 30 or even 32 rows; and 
as to one ear to the stalk, or many ears, as is the so-called "Prolific'* 
sorts ; and I conclude that the medium, betwe^i the extremes, gives the 
best average results. 

I come to this conclusion first upon the safe theory of the " survival 
of the fittest." Since I can first remember, at frequent intervals the 
extreme types have been introduced and tried, but fully 80 per cent, of 
the farmers have swung round to the use of the medium sizes and one ear 
to the stalk. J. 0. lloherts, of Clarksville, who has had a ivide and varied 
experience in raising and handling corn, as a farmer on rich bottom land, 
on medium land and on hill or high upland, also as a miller for a long 
period, and thirdly as a dealer buying corn from thousands of crops, 
said to the writer, "After all, the most satisfactory kind for all kinds 
of land and all kinds of seasons, and the s^ifest to plant is a medium- 
sized white com." 

To be more specific, ten inches long should be the maximum. This 
would mean that very large percentage of oars grown om average land 
would fall short of that from one to two inches. The ratio of three to 
four for circumference to length remains unchallenged. The size 
of the kernels is of some importance. Having measured many hun- 
dreds of samples of high producing crops, I winild prefer the following 
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diuitiuiouii : Lcugtli ol gruiu, oue-lialf Incli to niiie-fiixtteiiliis ; tvidtli 
ut' graiiij five and a half sixteenths; thickueas of graiu, two and a hall 
skteenths. TJie shape of grain shoiild be key stone, as nearly straight 
on edges as possible, thus filling all the space. The rows should extend 
three-sixteenths of an inch bejond the cob at the butt, and to witliin 
three-sixteenths of an incli of end at tip. 'Ite evident result of closely 
litting, Bohd, deep grains^ and the extension at the butt is to get the 
greatest amount of corn possible on a cob of a given size. The reason 
I would not encoarage the extension of grains to the extreme tip ot 
the cob is that at this point is the most hazardous place to grow corn. 
It is subject to all the vicissitudes and damages of weather, birds and 
insects, and energy expended in growing grains as the extreme tip is 
more often than otherwise lost. The on!y way to guard and protect it 
is to have the corn shortened so that the sliuck will' cover it completely. 
If the size of the ear and the size of the grain are both to be maintained, 
then it follows that a uniform number of rows must be established. 1 
have found that eighteen rows give grains about the right size on cars 
or normal size. Very large, broad grains, as a rule, are rounded and do 
not fit closely on the cob. On the other hand, the sharp-pointed grain 
carries too small a germ for strong genninating powers. Thin, flat grains 
are objectionable from tlie same cause. A medium thick grain, carrying 
a deep, large germ, is the better yielding type. 

Having outlined an ideal type of corn that any farmer can produce, 
let us see what it would mean in bushels of corn planted by cht-ck row, 
three feet eight inches would have 3,340 hills to the acre. Two stalks to 
the hill, each stalk bearing' a ten-inch ear would mean over ninety 
bushels to the acre. I say over ninety, for I have weighed hundreds of 
sample ears, and they will average over one pound each, and if well filled 
and matured, will shell out one hundred bushels. What docs the fai-mei' 
want with bigger corn tlian that? But let us drop to nine inches in 
lenirth and 14 ounces each, and we get right close to ciglity bushels. 
Eight-inch ears should weigh 12 ounces, and that would mean sixty- 
seven bushels. But suppose we try raising nubbins weighing only eight 
ounces each and get 45 bushels to the acre, and wc are then five bii^liol^ 
above the maximum average yield of the State for any one year in hei- 
history, and fifty per cent, above our ten-year avw'age. It is evident 
then that our weak point in corn production is not want of size of ears, 
but want of uniformity. It is safer and easier to get uniformity in the 
smaller and medium types than in the large, I once got a package of 
com from Washington called the " Giant Normandy." I gave it a good 
trial. The ears varied in size from two ounces to two pounds. It liai! 
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no redeeming tS'ait; in fact, it was a sort without any prepotency to- 
ward uniformity. If the Missouri fanner could procure a strain of com 
with fixed prepotency to such a degree that every stalk would produce 
an ear, even a ten-ounce ear, it would beat anjihing he has now. I 
repeat, the great need of to-day is unifomiitj' in productiyity. Thi'^ 
trait may be bred into the com by selecting from the rows producing the 
greatest number of ears of a uniform size. The idea of selecting the 
abnormaJ in size is only aggravating the evil. 

Uniformity in ear development can only be had from uniform stalk 
jrrowth. We often notice great divergence in size and form of stalks 
:ill growing along under apparently the same favorable conditions; some 
small find spindling and others low and stock. These differences may 
be due to one of two causes; first, inherent tendency to variation for lack 
of fixedness of type, or it may be due, as Mr. Rolden contends, to 
variable vitality in seed planted. The spindling dwarf or runty stalks 
might be the result of weakened seed, but the abnormally tall stalks and 
the tendency to barrenness is more apt to be inherent In either case, 
uniformity of grain from typical, uniform stalks, grain strong in ger- 
minating power to be had by usinfe grain of good size with full, healthy 
germ, is a means of securing uniform stand and uniform production. 
In my judgment it would he well if the farmers would discard the greater 
majority of various types now in use and use only two varieties, one of 
white and one of yellow. Or if for feeding purposes only, then one 
variety is enough. We are relying too much on far-off and much adver- 
tised sorts, and not enough on our own ability to modify our own corn to 
suit our own conditions as to climate, soil. etc. Tn the foregoing I have 
described what T deem to be the most profitable tvpe of corn of Missouri, 
leaving it to the judgment of the reader to determine which of the 
varieties now in use best fills the bill. 

Wishing the Missouri Com Growers' Association much success and 
commending their earnest work. I respectfully submit this paper. — G. 
IF. Waters. 



STRONG VITALITT IN SEED COB.N— HOW TO GET IT. 

I will tell you how we gather our seed com, and the different 
methods we have tried. T will tell you how the government is performing 
an experiment which extends over a period of almost five or six years on 
our farm — an experiment of the time of gathering seed com and the 
nature of storing seed corn. I will also tell you what the authorities at 
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Washington, after a three years' experiment, have decided is the proptr 
vftiy to store seed corn. 

We gather our seed com as early as possible, but, of course, the time 
depends on the season. We gather just as long as we can before a hard 

stomi sets in ; a rain, followed by a hard freeze, or something of tJiat sort. 
prevents the further gathering of seed com. We generally expose that 
seed corn to a natural ventilation, a natural circulation of the air; or 
perhaps, we have such a consh'ucted Kced house that the ventilation will 
be forced. You can readily construct a seed house of that sort yourself 
by making a series of doors along the sides, place your seed house well 
up from the ground ; and then putting in the cone of the roof especially 
constructed windows. We use kiln-drying windows, which create :i 
suction up; these are used in kiln-drying houses; and you know that if 
kiln-dried corn ever becomes dampened again, it is spoiled ; consequentlv 
there must be a supply of hot air all the time— no moist air can enmc 
in. The corn that is gathered about the first of October and storeil 
either in crates, or loosely thrown in, in such a seed house, or hung up 
on a series of wires along the roof of the seed house, is the very bwt 
germinating corn I know of. 

Now, we attempt to dry the com as rapidly as possible; we attempt 
lo drive oflf all the moisture; and then to keep the seed house at a tem- 
perature of a uniform heat, usually kept 35 degrees above zero. During 
the winter there are cold snaps where the thermometer will go down to 
20 degrees below 7,ero ; and we have had instances where com will absorb 
moisture, and a freeze will follow, and the germination is lowered an3 
vitality ia hurt very greatly. We have kept our seed houses at such a 
temperature during those cold snaps that there ia no danger of any snch 
results. We have had differentlv construefofl seed houses: we have tried 
forced ventilation, and circulation without artificial heat, and we fintl 
it does not give us as good results as when wc keep the temperature above 
that very low point. I should say we should not let the temperature 
get below 10 above zero. Ifow. in our work. T don't know of an instance 
where it has gotten below 20 degrees above, but 10 degrees is low enough 
for the danger point. 

The government have selected what they call four stations on thf 
farm — one being an open crib, two artificially heated seed houses anil 
one of the old type of seed house — that is, the seed house without the arti- 
ficial heat. They have taken three varieties of com. They start gath- 
ering about the middle of September; they have a man who does no other 
kind of work on the farm but this; he gathers twice a week. They have 
a half bushel of each variety for each station. After gathering, the 
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man iu charge takes a sample of com he gathers .it tliiit time and also u 
sample of corn gathered previously, and sends these eamples in seale<l 
bottles to Washington, where they are analyzed and the moisture content 
is taken and the germination is taken at that time. You can see that 
as the season advances this work increases, because he has to take a 
sample of each gathering he has made previously. Consequently, at the 
end of the season, which last year was about the middle of January, this 
work means a great deal, takes up all the man's time in taking these 
samples and sending them to Washington. This year they only made 
one gathering a week and stopped gathering the middle of December. I 
will try and give you a few of the results from these different gatherings. 
The germination of the open crib for the gathering up to the 20th 
of December was 93 per cent. ; 94 per cent, for the seed house without 
heat, and 96.8 for the heated seed house. The com gathered in Sep- 
tember did not germinate as well as the corn gathered in October; 
neither did the corn gathered in December germinate as well as the corn 
gathered either in October or September. After about the middle of 
January we received our first blow from the north; it turned very cold, 
2'8 degrees below zero. At that point, the germination in the open crib 
dropped to 64 per cent. ; the germination in the unheated seed house 
dropped to 86 per cent. ; and the germination in the heated seed house in- 
creased to 97 per cent.; the germination in the heated seed house re- 
mained practically fixed — ^ust as good after the hard freeze as before. 
They have registering thermometers in all these stations, giving the tem- 
perature every hour of the day. The registering thermometer in the 
seed house without heat went to 24 degrees below zero. In other words, 
that cold snap brought the germination in the open crib from 9S to 68, 
in the unheated seed house from 94 to 86, and the germination in the 
heated seed house remained the same. Now thev took ten gatherings 
from these different varieties at the four stations and planted them in 
plots, the gathering extending from the middle of September to the 
middle of January. In the field the difference in germination was more 
noticeable than it was in the germination at Washington. Not only 
was the germination of the open crib very poor, but the vigor with which 
the com grew that did sprout was very poor — ^it lacked vigor and color 
and strength, and the germination in some of the rows from the open crib 
went as low as 6 per cent, — practically killed it all. The heated seed 
houses germinated about 94 and the unheated seed house germinated 
about 80. They are going to continue this experiment, and the data 
they get later on will be more valuable. T think, however, it will result 
just .ibout the ^inme as it has. T thinV fhc henlpd seed hnuseft are 

n,g,t7cdb/C00gIc 



28 ANNUAL REPORT OF THE 

essential, but I think that temperature of the com should not he allowed 
to drop below 10 to 20 degrees above zero. Mr. Ha,rtley, in a paper 
read before the American Com Breeders' Association last year, made 
thiB statement; That from the klin-dried com (this experiment extends 
over a period of three years), they received a yield exceeding the natural 
dried com over 15 bushels per acre; that is, the kiln-dried com yielded 
15 bushels more per acre than the natural dried com. Now, I don't 
know whether he kept the temperature up above the freezing point or 
not, but that was the statement he made. 

Now, for the ordinary farmer, I think the best method for him to 
gather his seed corn is to go out early and pick a few ears that are of 
the proper size and of the right uniformity-, and hang them up above 
the driveway in the bam, where they will get all the ventilation possible, 
and before damaging weather comes on place them in the house. You 
can put them in the house some place where they will be out of the way 
and there the temperature will be kept normal, ^ff. Z>. Funk. 



EXPERIMENT WITH OATS. 



Experiments extending over a period of ten years are summarized 
in this bulletin. 

The oat may be made a much more profitable crop than it now is, 
provided farmers will make the two following innovations in the usual 
method of caring for the crop: (1) Sowing in the early or middle fall. 
(2) Applying nitrate of soda as a top dressing in March, or sowing on 
land where a soil-improving crop like cow peas has recently grown. 

In tests of varieties extending over a number of years there was 
little difference in the yields of Tfed Rust Proof, Appier, and Culberson 
when sown in the fall. Thwc three varieties are practicallv identical. 

Torf or Grazing oats sown in November afforded only 59 per cent. 
as much jrain a.s Bed Rust Proof oats sown at the same time. The 
order of ripening of the principal varieties sown in the fall was Burt, 
Red Rust Proof, and Turf. 

Red Rust Proof oats mav he distinguished from other varieties 
usually grown in the Roiith bv the long beards which are usually present 
on both grains, by the brownish yellow color, by the plumpness of the 
grain, and still more positively by the greater length of the tiny hairs or 
bristles located at the base of the lower grain. 

Red Rui=t Proof and related varieties or strains, Appier and Cnlber- 
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son, (Constitute tlie Ijest g(dUetai-|tur|juik: type ol oalji loi- lliis region, 
being suitable for either tail or i'eoruary sowmg, and liaving stiller straw 
and greater rust-reaist'anto than any otJier variety tested. 

Tiie Burt oat, (synonym May oat J, id cliiefly valuable lor its eaiii- 
ness, and henee for sowing at a rather late date m spring. When sown 
in Jilovember it was almost completely winter killed in the severe winter of 
11)04-5, but it was uninjured during the mild winter of 1905-0. 

Winter killing of oats may be greatly reduced and the crop almost 
insured against ordinary winters by using one or more of the following 
methods : i 

(1) Sowing in October or September. 

(2) Sowing with a grain drill, 

('d) Use of a roller after the plants have been heaved and their roota 

The average of seven esperiments made in seven different years shows; 
that Red oats sown in November averaged 11.3 bushels per acre more 
than when sown in February, Tliis is a profit of $5.65 per acre, or an 
increase of 73 per cent, as the result of sowing in the fall. October is 
advised for fall sowing, and the first few days in February for spring 
sowing in this latitude. 

Smut of oats can be entirely prevented by moistening the seed in a 
mixture of one ounce of formalin and three gallons of water. 

Nitrogenous fertilizers have been much more profitable than phos- 
phate or potash on the sandy and loamy soils at Auburn, but it is recom- 
mended that on such soils at least 100 poimds of acid phosphate be 
applied at the time of sowing oats. 

Among the various nitrogenous fertilizers a pound of nitrogen or a 
dollar of investment has been most effective in nitrate of soda, and 
somewhat more effective in the form of cotton seed meal than of cotton 
seed. When either cotton seed or cotton seed meal is used it should be 
applied at the time of sowing, but nitrate of soda is most useful when 
used in March after growth begins. 

Barnyard manure greatly increased the yield of the crop of oats to 
which it was applied, and exerted some effect on the next crop. In one 
experiment it required 43.1 pounds of nitrate of soda and 103 pounds of 
acid phosphate (costing together $1.93} to afford the same increase as 
one ton of fine, fresh, unleashed horse manure. 

In thirteen experiments with nitrate of soda the yield and total profit 
per acre increased with the amount of nitrate applied up to 200 pounds 
per acre. However, the smaller applications were more economical. 
The cost of nitrate of soda required to produce one additional bushel 
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of oate was 14.5 tt-uts from tlie use of 0^ poiuids per acre; 17.7 ciJiits 
when uitrate was applied at the rate of 100 pounds, and ai.l cents when 
JJOO pounds of nitrate of soda was used per acre. The smallest applica- 
tion afforded a profit over the cost of fertilizer of S49 per cent.; the 
use of 100 pounds of nitrate per acre returned a profit of 206 per cent, 
on the cost of tlie fertilizer, while the heaviest application resulted in a 
net profit of 140 per cent. The three different amounts of nitrate of 
soda gave profits per acre of $4.'('3 for the light application, $6.19 for the 
lOO-pound application, and $8.40 for the 200-pouJid application. Sixtj- 
to 100 pounds of nitrate of soda is recommended to be applied as a top 
dressing to oats in March. 

No nitrogen need be purchased for oats, provided the oata be sovni 
after a crop of cow peas, velvet beans, peanuts, or soy beans, all of which 
crops, whether only the stubble or the entire growtJi was plowed under 
for fertilizer, afforded an increase in the succeeding oat crop of from 
6.2 to 33.6 bushels per acre. From 5 to 15 bushels increase in the 
succeeding oat crop is considered an average result of the use of the 
stubble or vines of leguminous crops employed as fertilizer. 

FERTILIZER FOB OATS. 

It is a custom far too common in Alabama ti) sow oats without any 
fertilizer. The experiments here recorded show that it pays to fertilize 
oats, and that the most profitable fertilizer is one that is rich in nitrogen. 
Omitting the long table of figures, the conclusions drawn from average 
results of a number of years' experimentation in Auburn are, here given. 
On our sand and loam soils rather heavily fertilized with complete com- 
mercial fertilizers for a number of years, the results were briefly as 
follows: Potash was practically useless; acid phosphate was of sec- 
ondary importance, while nitrogen in whatever form applied, whether 
as stable manure, cotton seed, cotton seed meal, or nitrate of soda, gave 
a considerable increase in the yield of oats. 

BART^YAUD MANURE AS A FERTILIZER FOR OATS. 

For several years an experiment has been in progress to determine 
the increase in various crops due to the application of manure during the 
current or previous season. Only such of these data as bear on the oat 
crop are here given. In tlie winter of 1900 heavy applications of cattle 
manure, obtained by the use of a ration of cotton seed meal or of cotton 
seed, were applied to fall-sown oats. The following table shows the 
results obtained the first year, in which the increase in yield, was 29.6 or 
31.-'> bushels of oats per acre: 
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Immediale or first year effccl of cattle 



□ure per 


Hanare trc 




reedinif. 


Lb,. 




18,740 


C. 8. Meal, e 


80,600 


Cotton UeM 



applied te oals 



The next jear oats wei'e again grown on the saiiio fiekl without addi- 
tional fertilizer. 



revloua; YleliJ per a 



Even on this sandy soil a heavy application of stable manure gave a 
large increase in the second crop of oats, as well as in the crop to which it 
was directly applied. 

NITitATE OP SODA AS A FEKl'ILIZEK POR OATS. 

Numerous experiments made under the writer's direction both on 
sandy loam at Auburn and on stiff lime lands at Uniontown show that 
tJiis is by far the most effective eonimercial fertilizer for oats. The fol- 
lowing table affords means of comparing nitrate of soda with cotton 
seed meal, cotton seed, and stable manure, which are the principle sources 
of fertilizer nltrogai available to the southern farmer. 
Cotton seed meal, cotton seed, nitrate of soda, and manure as fertilizers 
for oats. 



FERTILIZERS. 



i6». 

Cottonseed Meal} ^- 

Acld Phosphau..; *" 

CottDD seed | -,, 

AcldPhosphiite..; "' 

Add Phosphate 532 

Hltraleoi; Soda (In spring) I ,.„ 

Add Pboapliaw.... . .. .....f ^'™ 

Nitrale ol Sods (at planting, 1 ,~u 

Add Phosphate. | '™ 

Manure 1152 









Eeferring to the figures in the preceding table, we have the following 
comparison between the results of 2' tons of fine horse manure and an 
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application oii lUU pounds of nitrate ui soda together with 1^40 pounds 
of acid ph-ffiphate, the phosphate being applied at time of sowing in the 
lull and the nitrate being applied as a top dressing in March, 

With two tons of fine horse manure applied in the fall the average 
increase was 19. tj bushels of oats per acre; with the comjnercial fertilizer 
mixture the average increase was 22.7 bushels of oats. In other worii 
equal first-year results were obtained from the use of one ton of manurt 
as from 43.1 pounds of nitrate of soda aided by 103 pounds of acid phos- 
phate. With nitrate ai $60 and phosphate at $12.50 per ton these 
amounts of commercial fertilizer eoet $1.93. Hence the farmer could 
afford to invest at least this amount in the production or purchase and 
very thin distribution of one ton of fresh unleached horse manure, and 
still be ahead by the greater effect of manure than of chemicals after 
the first year. We have seen in a preceding paragraph that the second 
year effect of a ton of manure on our sandy loam soils is equivalent tn 
more than one bushel of oata per acre. 

While the application of stable manure to oats on poor land is to be 
commended, yet the limited supply of this material makes it necessary 
for the fanner to purchase nitrogen in commercial fertilizers. Probably 
even better use for manure can be made than to apply it on oats, thus 
making it necessary to purchase nitrate of soda for oats and other small 
grain. 

The following table shows the results of 13 different esperiment,- 
eonducted under the writer's direction at Auburn and Uniontown, Ala,, 
and bearing on the effects of nitrate of soda applied in March as a top 
dressing for oats : . 
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WHEN TO APPLT NITSATB OF SODA. 



Th« experimentB conducted in. Auburn, and recorded in Bulletin No. 
95 of this Station, indicate that nitrate of soda should be applied early 
enough to give at least 55 days before the time of application and the 
probable date of harvesting the grain. Any time in March is suitable. 
We have found nitrate of soda applied as a top dressing in March more 
effective with oats and wheat than when put into the ground with the 
seed in the fall. The superiority of the spring application has been 
greater with wheat than with oata and much greater on quite sandy soil 
than on gravelly soil containing considerable clay, on which stiffer soil 
both fall and spring applications have greatly increased the yield of oats. 

All lumps in the nitrate of soda must be carefully pulverized. The 
fertilizer is strewn by hand, and distributed as evenly as seed oata or 
seed wheat would be. No covering or harrowing is necessary. This 
fertilizer is so readily soluble that a small amount of moisture in the soil 
will dissolve it and carry it downward to the plant roots. It is best to 
sow nitrate of soda when the ground is somewhat moist, but one should 
avoid applying it just before a rain, which might wash away a large part 
of the nitrogen. Hence if practicable we prefer to apply nitrate of soda 
just as the weather clears after a period of rainy weather. We usually 
apply this fertilizer to oats about the middle of March, though applica- 
tion at any date within that month is satisfactory. 

LEQDMINOCB PLANTS AS FBRTILIZERS FOB OATS. 
Cowpea or velvet bean stubble on entire growth as fertilizers — We 
have seen that of the commercial fertilizers the one best adapted to oats 
is nitrate of soda, but since the use of this material involves a cash 
expenditure we may well inquire whether some fertiliser material pro- 
duced on the farm may not act as a substitute. The pricipal materials 
that might thus be used are barnyard manure, which has already been 
discussed, and leguminous plants, such as cowpeas, soy beans, velvet 
beans, etc. But the entire plant and the roots and stubble alone of tJiese 
legumes are rich in nitrogen and hence useful as nitrogenous fertilizers. 
The following table, quoted from Bulletin No. 95 of this Station, gives 
tSie result of an experiment in which the use of either the stubble or 
entire plant of cow peas or velvet beans afforded an enormous increase in 
the yield of the succeeding crop of oats, an increase larger than we can 
usually count on. The Red Bust Proof oats were sown in the fall of 
1897 and the crop was cnt May 18th following. 

On all plots oat" were fertilized with 220 pounds per acre of acid 
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phosphate and 44 pounds of muriate of potash, no nitrogen beinj: 
supplied except that contained in the remains of preceding crops of cow- 
peas, velvet beans, etc. 

Yield per acre of oats grown after stiiblle or vines of cowpeas, velvei 
beans, etc. 



i 
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From early spring there was a marked difference in the appearance 
of the several plots, the plants being much greener and taller where either 
the stubble or vines of cowpeas had been plowed under. 

When the oats began to tiller, or branch, the difference increased. 
the plants supplied with nitrogen, through the decay of the stubble of 
vines of cowpeas and velvet beans, tillering freely and growing much 
taller than the plants following German millet or crab grass. 

In this experiment the average yield of oats was 33.6 bushels after 
velvet beans, 31.6 bushels after cowpeas, and only 8.4 bushels after non- 
leguminous plants {crab-grass, weeds and German millet.) 

Here is a gain of 24.2 bushels of oats and nearly three-fourths of a 
ton of straw as a result of growing leguminous or soil-iraproving plants. 
instead of non-leguminous plants during the preceding season. 

OATS AS A HAT CROP. 

Good hay is made from oats cut when in the early dough stage. 

On deep, gray, sandy soi! (Norfolk sandy loam) two plots of 
Hatchett's Black oats were sown October 24th. Both were fertilized at the 
time of sowing with 360 pounds of acid phosphate and 48 pounds of 
muriate of potash. The plots receiving no nitrogen yielded 678 pounds 
of cured hay per acre. The plots fertilized March 20th with 80 pounds 
of nitrate of soda per acre yielded 2,120 pounds of hay, or about Z^-i 
times as much as the plots without the nitrogen. From this late varieti' 
of oats the hay was ready to cut May 15th. With Red oats the date for 
cutting cat hay is usually earlier.— J. P. Duggar, Ala. 
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KAHAGEliCEirr OF SOILS TO COITSEBVE MOISTTTRE. 

MOVEMENT OP WATER IN BOILS. 

The greater part ol the water that falls as rain passes into the soil. 
The proportion that runs off without entering the soil varies with the 
oompaetnesa and inclination of the surface and with the character of 
the rainfall. The water which does enter the Boil passes downward, ' 
the free or gravitational water which forms viaible liquid layers on 
the soil grains or occutb between them being pulled down by gravity. 
The water held by the soil particles against the force of gravity is 
called capillary water. It cannot be seen as liquid water, but its 
presence may be reoognized by its effect upon the color of the soil. 
If in too great quantity to be disposed of by capillarity, the rain 
water runs down into the lower soil and finally joins the so-called 
ground water, also called bottom water, or permanent water, raising 
its level temporarily. In drying weather the capillary water evapo- 
rates from the surface of the soil, the soil drawing more water from 
below, but not in sufficient quantity wholly to replace that lost by 
evaporation, and there is, therefore, a continual decrease in the content 
of capillary water until another rainfall. The free or permanent 
water may rise into the soil as capillary water to replace that lost by 
evaporation, and it is constantly running out of the soil into the natural 
drainage diannels as spring and seepage waters. These several 
motjons of water all take place when the rainfall is sufficient to give 
an excess over what the soil can hold in what has been called tiie 
capillary state, 

If the surface soil is open and loose, heavy rains completely fill the 
pore spaces of the upper soil. When the pulverized layer is thin, it 
often becomes so soft and filled with water that this loose layer washes 
and greatly injures a field. 

THE IDEAL TILTH. 

It is from capillary water that agricultural plants, for the most part, 
obtain the water necessary to their growth. In order that they may 
make their best development, the soil must be in such physical condi- 
tion tiiat the roots of plants can readily penetrate it and ramify through 
it; it must contain sufficient capillary water to supply the needs of 
the plante; and this water must be renewed as it is taken up. There 
should be no large air spaces, 'since these cause the soil to dry out 
readily and prevent the development of the many fine branching root- 
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lets necessary to the best development of plants. It is somewhat difB- 
enlt to describe in words this proper mechanical condition of the Boil, 
It is porous but not loose; firm but not hard nor consolidated; close- 
grained but not run together nor adhesive. The ideal condition is 
that of a good loamy soil which has be^i thoroughly pulverized when in 
best condition as to moisture and has then been finned by pressure. 
Tlie pulverizing breaks the soil into granules which the pressure brings 
close together without destroying them. The soil still haa a mealy or 
crumbly texture. In such a soil the roots of plants make their beat 
development. In such a soil, too, beneficial bacterial life finds its most 
favorable environment. Such soils will take up and hold the most 
water, not as water is held in a dish but rather as it is held in a sponge. 
It is free to move under capillary forces and yet it does not exclude 
the air, not interfere with any of the vital, chemical, or physical 
processes in the soil but is conductive to them. TTie capillary water 
in such a soil and the mineral nutrients it contains are readily reached 
and absorbed by the extending roots of plants. 

The soil as a whole is generally drier when the crop matures than it 
was at seeding time. In this case all the rainfall during the growing 
season has been lost from the soil by drainage and by evaporation 
from the soil and from the crop, and some of ttie water already in the 
soil at seeding time has likewise been lost. This being true, a condi- 
tion of soil that will take up the greater proportion of the rainfall and 
will dispose of it as capillary water is to be desired. 

BPPBOrS OP TILIAQB. 

Proper tillage has two important effects. First, the soil is brought 
into the desirable condition already described, so that there will be i 
deep, mellow, but firm seed and root bed to absorb and store the rain- 
fall and to prepare plant food, and, second, the loss of water by evapo- 
ration from the soil is prevented as far as possible. The operations 
(if tillage may be considered nnder two heads — ttie preparation of the 
Reed bed, and the cultivation of the growing crop. In general, plow- 
ing is the most important of the operations in preparing the seed bed, 
since it is universally applicable; but there are special cases where 
draining is the first requisite in bringing the soil into condition. 



Need of air in the soil — There are flat lands and heavy clays where 
i system of tile drains is of more value than any other treatment that 
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can be given them. Buch soiJa hold water withm Uiein in a form that 
has been designed aa free water, or gravitational water — that is, 
water that ia free to move under the influence of gravity. Such a soil 
acts like a diah or other vessel. There are several disadvantages or 
injurious consequences resulting from having a soil so filled with water. 
There can be no circulation of air within the soil. The Oxygen of the 
air is necessary in soils for the direct use of plants. Their roots can 
not grow and extend into the soil to find water and food constituenU 
except in the presence of oxygen. Seeds cannot germinate in the 
absence of oxygen. Microscopic organisms, which are so essential in 
properly mantaining the fertility of soils, require oxygen just as 
higher organisms do. The decay ot organic matter in the soil in the 
presence of oxygaa is of such character that its products are usually 
favorable to plant growth. Nitrates, generally the mxist important 
element of plant food, are produced In the presence of free oxygen 
only, I ■ 

Diaadvaniages of wet toUs — The entrance of this essential o^gen 
of the air into soils is hindered when the pores of the soil are filled 
with water. Such soils cannot be worked until late in the spring, 
because of being too wet. This delays planting. Wet soUs are cold, 
because the water as well as the soil must be heated, and water warms 
up much more slowly than soil. The removal of the excess of water 
bj draining permits the heat of the sun to warm the soils earlier to a 
proper degree for the germination of seeds. Clay soils, when too wet, 
run together and become plastic and difficult to penetrate by water, 
air, and the roots of plants. When they dry out by the later heat of 
Bummer they bake and become hard and cloddy, are difficult to till, 
and are in every way imsuited for cropping. If they be plowed when 
too wet they become still more puddled, and it requires protracted 
weathering to bring them into fair condition again. Moreover, these 
wet soils, both clays and mucks, often contain noxious substances, 
which interfere with the growth of the most valuable farm crops. 
These noxious substances are doubtless mainly organic, but may also 
be mineral. If the excess of water be removed by drains, these nox- 
ious substances are washed out or they are oxidized by the air that finds 
access to the soil and by the growth of bacteria. Through the weather- 
ing processes that go on in drained soils, they become lees plastic and 
less consolidated, so that drainage becomes more perfect and the friable 

root bed is deepened. Crops on these drained soib endure drought 
better than they did before. In the early part of the growing season, 

whilfl plints are establishing their root systems, the undrained soils 
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are fiUl of water Dear tiie surface. Plants cannot send their roots 
into this stagnant water, and hence are shallow rooted. Later, if drj 
weatlier comes on, the upper soil dries out, and the roots, being near tlie 
surface in this dry upper soil, cannot supply sufiEeient water for the 
needs of a good crop. 

All heavy and mucky soils are better for being thoroughly drained, li 
not naturally so, whether tiles should be laid or whether open drains 
will be effective must be determined by inspection in each particular 
case. 

Depth of drains — Generally the deeper the tiles are placed the more 
effective and perfect the drainage, and also the more espensive. Drains 
should, of course, be laid below the frost line and out of the way of 
all tillage operations. 'JTiey should be laid by the use of a level, s* 
that there may be no sags or traps in the drain, and the outlet should 
be such that the water runs freely from the tile." 

SDBSOIL PLOWING OF DIIAINED LANDS. 

Heavy clays that require imder-drainage are generally benefifed by 
suhsoiling; that is, by breaking up the lower soil without bringing 
any of it to the sur- 
face. This facili- 
tates drainage and ' 
adds to its good ef- 
fects. There are two 
forms of s u b s o i 1 
plows. The one con- 
sists essentially of a 
curved bar of steel 
which, when drawn 

through the soil, a good r.,™ or ^ub^oii plow, 

tears it up after the manner of a very large harrow tooth. The other 
bears a wedgelike shoe on the lower end of the bar. It breaks up 
the subsoil more than the preceding, but is of heavier drafi ^ The 
more usual procedure in suhsoiling is to turn the surface with 8 
common stirring plow, as in ordinary plowing, and follow in this fur- 
row with the subsoil plow. This loosens the soil to a depth of 18 to 
S4 inches from the original surface. , The next furrow of the stirring plow 

o Farmers' Bulletin No, 187, U. S, Derartment of Ajmcaltare, treats qnite tnlly 
Ihe sabject of the drainage of farm lands, givJER detailed instructions for pertorming 
the work, and, therefore, do special directions for cODStrnctiog drains will be given 
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covers this loosened subsoil, and the subsoil plow is run in the bottom 
of the new farrow. Sometimes the subsoil plow is used without first 
tuming the surface. In such coses it is not run so deep and its work 
is less effective. 

The subsoil is commonly wetter than the surface soil. If a heavy 
clay, ajid it is stirred when too wet, it wtU become more puddled, 
neutralizing the effects of the plowing. Subsoiling should never be 
done when the subsoil is wet enough to be plastic and to calie on dry- 
ing. It may require two or three years after putting in the drains 
for the subsoil to come into' proper condition for plowing. The sub- 
soiling should be done in a dry time of year, and then only when an 
actual examination of the subsoil shows it to be in condition to be 
worked without puddling of forming clods. When the subsoil has 
been put in the proper condition by the use of the subsoil plow, it 
will generally be necessary to repeat the operation only once every 
fifth or sixth year. 

SDBSOIL PLOWING OF LANDS NOT DRAINED. 

Eecognizing the advantages of a deep, fine-grained seed and root 
bed, one that will absorb and retain a large quantity of water, the use 
of the subsoil plow has been widely recommended aa a means of pro- 
ducing it. Its use for the purpose of deepening the soil reservoir and 
the feeding ground of the roots of plants is so distinct from that given 
under the preceding beading, where its object is principally to facili- 
tate drainage, although it accomplishes more than this, that its value in 
the one case can be no certain criterion as to its value in the other. 

Experience seems to justify the following conclusions rt^arding the 
subsoiling of dry fields : 

(1) Light sandy soils are not profitably subsoiled. Deep plowing 
of these will give the necessary condition for absorbing the rainfall, 
and for the extension of the root systems of plants, 

(3) Unless the soil has been settled to firm it and to re-establish 
capillary connection with the lower soil, yields will frequently be less 
on subsoiled land than on that surface plowed. Heavy rains will settle 
the soil and fill it with water so that the effects proper to this prepara- 
tion may be expected. But until these rains do come, the soil will 
have had no chance to exert any increased absorbing capacity it may 
possess, and, being loose and open and disconnected from the lower 
soil, will dry out more rapidly and completely than a soil not so 
thoroughly broken up. The subsoiling should he done in such season of 
the year that rains will intervene before seeding time. 
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(3) If Bubsoiiing be determiaed upon, it abould be in the nature uX 
ziu ezperimeiit to see how it woike on the particular Boil coacerued. 
if good reBults follow, the subsoiled area may be extended. 

(4) In aubsoiling dry fields it will oft^n be better to use a plow with 
a Bubsoiling attachment, running it a few inches below the bottom of 
the furrow, gradually attaining the deepiied depth by plowing deeper 
year after year. In this way the soil will never be ao much disturbed, 
and treatment for "packing" and "firming" it will be more efFective. 
It will also be less expensive to prepare the soil in this way than to run. 
a r^ular aubsoiler 18 to 18 inches deep in the bottom of the furrows. 
£ut it will, of course, take a longer time to secure tiie deep soil reservoir. 



Plowing is the most usual method of fining the soil for planting; 
draining and subsoiling, when required, are preliminary preparations. 
When Boil is well drained, either naturally or artificially, plowing is 
all that is required to bring it into ^hape. There is more or less dif- 
ference in character between the upper or surface soil and the subsoil. 
Farming operations effect the former, and from it plants draw their 
nourishment in large part. It is a distinct advantage to have this cul- 
tivated soil or tilth as deep as it can reasonably be made. But in its 
natural state a comparatively thin layer only of the soil has been per- 
fectly weathered and made in good condition to support plants. Where 
the soil is a clay or is underlain at a depth of 6 to 8 inches by a heavy 
clay subsoil, it will generally be found advisable to plow not more 
than 1 to 3 inches deeper than the soil has been previously plowed. 
By exposure and weathering the subsoil acquires the character of 
surface soil. In this way any desired depth of tilth may be pro- 
duced without injury to crops. On open soils the dangers- of deep 
plowing are' not so great, but even here deep plowing should be done 
some time before the crop is put in. The soil will then have time to 
weather somewhat, and to settle and establish capillary cohnection 
with the -soil below. This latter point is of importance, and will be 
considered more fully on a later page. 

The sod plow — There are two distinct styles of moldboard plows. 
They differ in shape, and hence in their effects upon the soil turned 
by them. One may be called the sod plow, the share or cutting edge of 
which is generally longer and makee a more acute angle with the bar or 
landside than in the case of the other style. The moldboard has a 
gradual turn, inverting the furrow as a whole, but causing little motion 
within the furrow slice. Thus the soil is not pulverized very much. 
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Such a plow is quite serviceable in plowing eod ; the furrow being placed 
flat, the grasa dies readily and the roota rot rapidly. By the use of the 
disk and the harrow such rotted sod may be worked up into a fairly good 
seed bed. If sod ground be plowed while the grass ia in active growth, 
the sod rota more rapidly and the ground comes into condition sooner 
than if the plowing be done in a seaaon when the plants are dormant. 
Raw prairie sod requires a year or more to come into really good tilth, 
even if the breaking be done when the growth of the grass ia most 
vigorous. This applies with most force to grassee having hard, tough 
roots, such as the blue stem of the western prairies. Tame grass sod 
comes into condition sooner. 

The stirring plow- — In the other form of plow the moldhoard is 
shorter and has a steep upward curve, bo that the soil is not only 
inverted but is pulverized hy the shearing motion within the furrow 
slice. When a loam or a sandy soil is in proper condition of moiature 
no better tool for pulverizing it could be desired than a good plow of 
this latter form. If heavy clay soil must be plowed when wet, the sod 
form of plow will probably be preferable, since it disturbs the soil less 
and will not tender it so cloddy. But if naturally hard soils have 
become dry they will be broken up more thoroughly by the steeper 
moldboard. Such soils should he plowed when in the process of drying; 
they have lost their plasticity, hut have not yet formed clods. All 
soils should he handled with discriminating judgment, but heavy clay 
soils require the greater care to aecure the best results from the work 
put upon them. The experienced farmer readily recognizes the con- 
dition each particular type of soil must be in to put in good tilth 
by plowing, but he does not always realize the advantage of doing the 
work at the right time. 

Means of preventing "plow sole" — With these moldhoard plows the 
smooth bottom of the furrow makes a distinct plane of separation 
between the soil that has been turned and that below. It is desirable 
to re-establish connection between these in order that excess of water 
from rains may readily sink into the ground, and that the water in the 
subsoil may rise hy capillary action to reach plant roots occupying 
the upper soil. If this furrow bottom could have a rough or broken 
surface, capillary connection could be more readily established. In 
this respect the disk plow should be better, although it does not pul- 
verize the soil so well. It is quite servicable on hard, gummy soil 
also. It would appear to be of especial use in humid regions where a 
hardpan or plow sole has formed at the depth the ground has been 
plowed. This hardpan has been formed in part hy the action of the 
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common plow itself. It eeparatea the furrow by cutting, and the 
sliding of the plow over the flat and plastic furrow bottom puddles it, 
making a smooth, hard surface at the depth plowed. At Buccessive 
plowingB the plow runs at this depth, increasing the hardness and 
thickneea of the pan. If the furrow slice were broken ofl insteafl of 
being cut off by the wedge-shaped plow the hardpan would not bo 
readily form. The disk plow breaks off the furrow slice aa described, 
and it may with profit be used occasionally to destroy this hardpan by 
cutting down into it and thus breaking it up. In fact the pan might 
be prevented from forming by the use of the disk plow every few years, 
running it quite deep. 

A deep seed bed— By draining ancl subsoiling when necessary, and by 
deep plowing as has been described, a deep and pulverulent seed and root 
bed may be prepared. It is more than mipht be implied by these terms; 
it is a reservoir in which water that falla as rain will readily sink 
and in which a large proportion will be held in the beet condition 
for the use of plants. It is a medium in which will take place the 
varioiis chemical changes that prepare the mineral food of plants and 
destroy noxious substances. It is known that the innumerable bacteria 
that make their home in a mellow, well aerated soil perform imporiant 
work in preparing it for the hig-hor plants; but it is probable that their 
value is not yet fully appreciated. 

WHEN QRODND SHOULD BE PLOWED. 

For some crops the soil may be plowed immediately before planting 
and good results will be secured. This is true of com. Wheat, on 
the other hand, especially winter wheat, requires a firm soil into which 
to send its roots, and plowintr should not precede seedin? by too short 
an interval. The soil should have time to settle before seeding. 
Heavy rains settle the soil, but since drier weather y)re¥ails in early 
autumn there is danger that the plowed soil will not thoroughlv settle. 
When wheat or other fall crops are to follow a crop which is harvested 
in early or middle summer, and the ground is to be plowed for the 
wheat, the plowing should be done as soon after harvest as the con- 
dition 'of the farm work will permit, and the ground should then be 
smoothed with a harrow to reduce evaporation of the soil moisture. 

Weeds use large quantities of water. Aside from other ill effects 
they may have, much of their injury to crops in which they grow is 
due to their appropriating the soil water. Where water is of any 
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agricultural value weeds should never be allowed to grow. If stubble 
ground he left to grow up in weeds it dries out excessively. The 
eariy plowing urged above kills weeds and prepares the ground to 
absorb any rains that come, and the freshly plowed and harrowed soil 
will not lose water so rapidly as the stubble ground. 

If land is to be planted in the spring late fall plowing has certain 
advantages. It may be done aiter the removal of a late-maturing crop. 
If the subsoil be turned up in the fall the freezing and thawing and 
general weathering will improve it If rough, as left by the plow, the 
soil will absorb rains and melting snows and will crumble down into 
good condition and will not be so likely tQ ran together as if smoothed 
by the harrow. Such fall-plowed ground will generally be in good 
shape for small grain seeded in the spring. The disk may he used if 
necessary. If com is to be grown on fall-plowed land it should be 
thoroughly disked and harrowed unless the corn be planted with the 
lister. In case there he heavy rains before corn-planting time heavy soils 
will run together and cake. The disk run over these as soon as the sur- 
face had dried sufficiently will keep them in condition. In general, the 
disk should be used if there be a considerable interval between plowing 
and planting. In using the disk, lap half way to level the surface. 

OULTIVATION TO RETAIN MOISTORB IK TUB BOIL. 

If the soil reservoir has been well prepared and rains have filled it with 
capillary water, tillage should be directed to reducing the loss of water 
by evaporation to the lowest possible point The ivaf«r that passes 
through the plants themselves is of benefit to the crop; that evaporating 
directly from the soil is wholly lost. In spite of all that can be done 
there will be losses from the soil in drying weather, but these may be 
materially reduced. 

A loose soil with large pores has low capillary power and will absorb 
but little water from a moist soil in contact with it; therefore a layer 
of Bnch loose soil covering the moist-soil reservoir will conserve the 
water in the latter by diminishing direct evaporation from it. It is 
well established by the experience of farmers, as well as by direct ex- 
periments, that a layer of loose dry soil 3 to 4 inches deep is effective 
in preventing the excessive drying of soils. If this mulch be main- 
tained through the season by proper cultivation, it is more beneficial than 
a straw mulch. In the course of a long dry period it has been found 
to conserve the moisture as well as a straw mulch, and there are sev- 
eral disadvantages with the latter. If put on early, the straw mulch 
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keeps the surface soil wet in the spring and early Bummer. This 
makes the soil cold, excludes the air, and causes plants tc root near 
the surface. When tliis surface soil dries out, these roots cannot sup- ■ 
ply water and the crop suffers. The soil mulch and the cnltiyation to 
produce it cause the plants to root deeply, the aeration of the soil is 
improved, and in all respects the effects of the dust mulch are good. 
To be moat effective the surface tillage most be kept up. The soil 
must be cultivated after each rain of sufficient amount to puddle 
the surface — that is, cause it to run together and form a cmst on 
drying. 

In a dry time it will pay to run a small-tooth cultivator through ' 
the com, although it be later in the seaaon than corn is usually cultivated 
and the plants are so tall that the double cultivator cannot he used 
If the soil has been kept loose on top the plants will have rooted below I 
the dust mulch and the late culture of the surface will not injure them. 
It will aid in retaining moisture, will facilitate the aeration of the soil, 
and increase the activities of desirable micro-organisms. 

It is usual to speak of a " dust mulch," but the bettCT mulch has n 
granular structure and is not composed of diwt. In open countries 
the dust would blow off, to the detriment of the soil, and a dust sur- 
face would not absorb the rainfall so readily as that composed of very 
small lumps of soil. 

Tools usei in cxdtivaiion — Tlie implements employed in cultivation 
will vary somewhat with the crop and with its stage of growth. Til- 
lage of ground before the crop is up and when the plants are very 
small, especially listed crops, should be with the spike-tooth harrow 
with the teeth set at a considerable slant. Weeds are most easily 
destroyed when they are coming up. The harrow is very useful for 
this purpose, and at the same time it produces the soil mulch. A dis- 
tinct advantage in the use of the harrow is the rapidity with which the 
ground may he gone over. The spike-tooth harrow, or the disk harrow 
foUowed by the spike-tooth harrow, should also be used in summer cul- 
ture intended to conserve moisture for a future crop. When the plants 
are too large to be cultivated with the harrow, any of the modem double 
-cultivators will do good work ir mltivntins mm and similar crops; but 
when equipped with gangs of three to five narrow shovels that throw the 
soil but little, they are still more eiHcient for surface cultivation, unless 
the ground has become weedy from inability to cultivate it because of 
wtt weather. Bladolikp shovels that run nearly horizontal and cut 
off a thin layer of soil are effective unless there be too much trash. 
These blades can be so adjusted that the soil will pass over them, form- 
ing a loose layer, which on drying will protect the moist soil below. 
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in cultivating the soil as thoroughly and Irequeutly as the best farm- 
ing requires, the labor will be excessive uuieea tools be used that enable a 
man to cover a large area in a day. Plenty of team power should be 
available on a modem farm, and three or four good horses to one 
driver are more economical than tvro when the land is such that large 
tools can be succeesfully operated. ITarming with one horse to a man 
is poor economy and will absolutely preveat tho good farming necesMiy 
to conserve the soil moisture. 

The disk harrow and the spike-tooth harrow have already been sug- 
gested for certain kinds of work, Ko better tools need be desired for 
the work for which they are designed. They are made in sizes for S 
horses and for 4 horses. In using the disk harrow it should be lapped 
half-way in order to leave a level surface. Disks 14 to 16 inches in 
diameter do better work than those of greater diameter, but the draft is 
heavier. Eieept in special eases, double cultivators, or two-row culti- 
vators, should be used. Single cultivators are useful in cultivating cn^s 
that have become too tall for the double cultivator and. in small areas, 
as in truck farming, but no tool of lees capacity than the double culti- 
vator should be generally employed in field work. 

OBOANIO MAITEB AND TEE CONSEBVATION OF U0I8TDBB. 

The organic matter in soils increases their water-holding power and 
improves their physical condition. This is one of the direct advan- 
tages resulting from the incorporation of humus in soils. The organic 
mattar of soils is used up by osidation during tillage and the soils 
become out of condition and run together and cake after heavy rains, 
unless this loss be made good. Organic matter may be increased in soils 
in several ways. It may be applied in the form of barnyard manure, 
straw, stalks, etc., and by gre^i manuring — that is, by plowing a green, 
growing crop under for the special purpose of improving the soiL 

Barnyard manwe — Barnyard manure is the most valuable form of 
organic ma.tt«r to add to soils, because it is rich as a fettilizer. For 
tihis reason the production and proper care of barnyard manure is just 
SB necessary in farming as the growing of the staple crop. One of 
the great needs of some important agricultural sections is a great 
increase in live stock to produce manure and make possible the growing 
of a greater variety of crops, such as are required in an intelligent 
rotation. 

Coarse litter — Where com is the principal crop the stalks are gen- 
erally cut as fodder; if not, they should never be burned, but should 
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be cut and turned under; if fed to Btock, the manure should be put 
upon the fields. Too often straw stacks are burned or permitted to 
rot down, and the various kinds of vegetable matter about the fam 
are burned or allowed to waste in outlota. It should all be added to 
the soil. The mechancial condition of the soil is improved by its 
decomposition, bacterial life prepares plant food from it, and by giv- 
ing these agents a suitable home it would be valuable even if this were 
its only benefit. 

In semi-arid farming wheat is often cut with a header. The straw 
[eft on the ground should be completely covered in plowing and the 
soil packed to facilitate the rotting of straw. Until the straw decays 
it will have an injurious eilect, causing the soil to dry out more rapidly; 
but by cropping alternate years there should be no harm from this cause. 
Green manuring— Whea plants are plowed under green, they decom- 
pose more rapidly than cured plants da The crop should not be 
allowed to stand until it has exhausted the soil moisture. If left too 
long the soil wiJI be cloddy, the plants will not rot well in the dry soil, 
and the soil may be too dry for a subsequent crop to get a good start. 
The ground should not be seeded until the material has decomposed. 

The crop grown for green manuring will depend largely on the main 
object to be attained. If the principal consideration be to add organln 
matter, without regard to its nitrogen content, some quick-growing plant 
with heavy foliage should be selected. Oats, rye, sorghum, and even 
corn sown or drilled, are good crops to produce humus. The sorghum 
and the corn should be seeded close so as to make a large mass of v^e- 
table matter and still not have large stalks. 

Leguminous crops — Not only does the humus content of soils decrease 
during cultivation, but the nitrogen content does also. It will there- 
fore generally be profitable to grow for green manuring a crop that 
adds this element to the soil. Leguminous crops, such as beans, peas, 
clover, and alfalfa, use atmospheric nitrogen through the medium of bac- 
teria infesting the root tubercles, while grain crops cannot use it, but 
must get their nitrogen from the soil itself. A leguminous crop used 
for green manuring will add both humus and nitrogen to soils. The 
crop selected will vary with the climate. In the northern portions of 
the humid regions clover has been used as a nitrogen-gathering crop 
and is well suited for green manuring. Cowpeas have served the same 
purpose in the South. In the sub-humid region cowpeas and alfalfa 
give good results. In semi-arid sections alfalfa will be the best crop for 
tlie purpose if sufficient moisture to sustain the crop for a few years 
can be secured. An annual crop, however, will generally be moat 
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successful as a nitrogen gatherer. Cowpeas are a promising crop for 
this purpose, as they stand drought well. Cured' as hay they make good 
feed, if the crop cannot be spared for green manure, and the stubble 
and roots by their decay add both nitrogen and humus to the soil. It 
is a common practice in the South to plant cowpeas between the com rows 
when the last cultivation is given tbe com. T^e long season and t^e 
moist climate mature a crop of peas from this planting. During un- 
usually wet seasons the same practice might be followed in the semi-arid 
regions, letting the land lie idle the nest year and giving it thorough 
summer tillage. However, the com and the peas together may require 
so much water that each would interfere with the other. The plan 
should be first tried on an experimental scale only. 

When wheat is grown in alternate years, advantage may be taken of 
an unusually wet summer to grow a green-manure crop after the wheat 
is harvested. Immediately after harvest put the crop, cowpeas, in the 
stubble ground after having thoroughly disked it. Plow the crop under 
j'ust before killing frost and pack and settle the soil. Give it thorough 
summer tillage the next season and plant to wheat the following fall. 

By taking advantage of seasons and conditions of creeping, the 
organic matter and the nitrogen of soils may he maintained without 
serious hindrance to the system of cropping, whatever that may be. 
But plans should be made so that each field may bear a nitrogen- 
gathering crop every few years. Cultivated crops should also form a 
part of the system for each field. They do not deplete the soil of 
moisture as small-grain crops do. Wheat after wheat keeps the soil 
continuously drier than corn after corn, or even an alternation of corn 
and wheat. 

The desirable sueeession of crops can be best secured by adopting 
definite rotations. The particular crops must be determined upon by 
local conditions, but the system or rotation must include legumes, cul- 
tivated crops or fallow, and grain crops. 

SUMMARY. 

A deep soil of good tilth will absorb and hold for the use of plants 
a large part of the rainfall. Such soil is in good condition for tht 
growth of common crops. 

Soils can be put in the best of tilth, when in proper state of mois- 
ture, by deep plowing, disking, and harrowing. 

Evaporation from soils can be lessened by covering tbem. with 
mulch. The best mulch and the only practicable one on a large scale 
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is a Boil mulch. This can be produced ami mwntfliTnii] by surface col- 
tivation. To be most efEective, the cultivation must be repeated after 
raiiiB that puddle the surface soiL To reduce the labor of frequent 
cultiTatiim, implements that cover a large surface m&j be employed. 

In semi-arid regions special effort should be made to utilize the rain' 
fail. The ground should be plowed soon after the removal of a pre- 
vious crop; it should then be settled and smoothed. By frequent 
cultivation of fallow laud, moisture may be stored for a crop the next 
year. In this way crops have been grown in semi-arid r^ons once 
in two years when crops every year on the same land have failed. 

Organic matter should be maintained in sculs to improve their phys- 
ical condition. Tbia m&y be accomplished by green manuring, and by 
the plowing in of manure, straw, stalks, and other vegetable refuse 

Leguminous crops, such as clover, alfalfa, and cowpeas, used ai 
green manure not only increase the humus of soils but supply nitro- 
gen from the air. This is the cheapest way of adding this important 
fertilizer ingredient — Feu-Trier's B^Uletia No. 266. 



FEED AND HANTTBE. 



The reader will have noticed by this time that the writer believes it 
it possible to maintain the fertility of the soil and still keep that soil 
producing crops. This may be done by growing leguminous crops in 
rotation with other crops and keeping on the farm enough animals to 
consume all the forage produced on the farm. The' farmer will realize 
aa great or greater profit by selling the increase and products of the 
animals than he would realize by selling the grata and forage produced 
on the farm. The manure of the animals and the growing of l^umef 
will return practically as much fertility to the soil as was removed by 
the crops grovra on the farm. 

To make the return, of course, the manure voided by tiia animals 
must he returned to the soil. If any of it is lost the soil will not get 
the full return. This return can be beat made by applying the manure 
when it is as nearly fresh as possible. This can be beet done by having 
the cattle on the pastures and rotating the pastures, as well as the crops, 
from one part of the farm to another, till all the farm lias been covered. 
This being true, it is logical to conclude that the better the manure 
voided by the animal, the more fertility there will be returned to the 
soil by the manure. If the manure contains oonsiderable plant food 
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and it is returned to the soil before it has lost any of that plant food, 
then the soil will receive considerable plant food. On the other hand, 
if the manure contains but little plant food, even if it is applied before 
it has loflt any of its plant food, the soil will receive but little plant 
food wh^ the application is made. This leads us to ask if it is 
possible for some manures to be richer in plant food than others and 
what causes the difference. 

.-.■ INFLDBNCB ON MANUBB 

Analyses show that there is a difference in the amount of fertiUzing 
elements continned in manure. The manure of one class of animals is 
richer than the manure of another class. It is even found that there ia 
a difference between individuals of the same class. One herd of cattle 
will void manure much richer than another herd. One team of horses 
will void manure much richer in the plant food needed by the soil than 
another team. The two teams may be of the same breed and of equal 
flesh and appearance, yet the manure voided by one team will be more 
valuable, when ^plied to the soil, than the manure of the other. There 
is a reason for this difference and generally the farmer is responsible 
for the difference between individuals of the same class. 

There are several things which are responsible for the difference be- 
tween the fertilizing constituents of mannre. First, the annual. 
The horse voids a manure which as a rule, is richer in nitro- 
gen and potash than the manure voided by the cow. The cow's 
manure is usually richer in phosphoric acid than the manure voided by 
the horse. We will see why this is a little later. The manure of the 
hog is almost twice as rich in nitrogen as the manure of the cow, but it 
is not nearly so rich in potash as the manure of the cow. The manure 
of fowls is much richer in all of the plant foods than the manure of any 
other animals. When cow manure is worth $3 per ton as a fertiUzer, 
the manure of hens is worth a little over $7 per ton. 

Taking $2 per ton as the comparative value of the manure of cows, 
a ton of sheep manure would be worth $3.30 ; hog manure, $3.30 ; horse 
manure, $8.25, and hen manure, $7.70. The reason for this difference 
lies in the fact that habits of the animals are different They eat dif- 
ferent food, eat more or less of one certain food, drink more or less of 
water. The reason for the difference of individuals lies in the fact that 
one animal gets more and better food than another and drinks more or 
less water than the other individual. 

While the manure of the cow is worth less per ton than the manure of 
■ay other *niT"f>l on the farm, the cow is the most valuable manure pro- 
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diicer of any animal usually kept upon the fann. She produces so mueli 
more manure than any other animal that, in reality, in a year she voidb 
more pounds of plant food than any other animal. Talcing $2 per tou 
as the value of her manure and figuring the value of other animals in 
the proportion given above, the cow will void in a year about $2C 
worth of manure, while the horse will void only about $20, the hog about 
$5.50, aad the sheep about $2.75. Hence the cow is the most valuable 
as a manure producer, because she produces a larger amount of manure. 
Second, the age of the animal influences the value of manure. It 
has been found that rapidly growing animals will void as low as 50 per 
cent, of the amount of plant food contained in the feed fed them. 
Milch cows will void as high as 85 per cent, of the plant food fed in 
the feed ; fattening and working animals, as high as 95 per cent. ; while 
mature and old animals void practically all tlie plant food content of the 
feed consumed. 

Third, the amount of water consumed by the animal also influences 
the value of manure. Some animals will consume more water than 
others, and the manure will differ accordingly. This is the reason of 
the concentrated manure of sheep and goats — they drink sparingly of 
water. Cows' manure is not so rich because they drink considerable 
water. 

Fourth, the care animals receive and their condition influence the 
amount of plant food elements in the manure. The cow in a poor 
condition, sheltered on the south side of a fallen-down straw stack, 
cannot void as rich manure as the animal that is in good flesh and is 
sheltered in a warm stable. 

Fifth, animals giving milk or producing wool will not void as rich 
manure as animals that do not have to supply the demands of these. It 
takes certain of the plant food elements to produce the milk and wool 
and these elements will be taken from the food consumed. Whereas, 
if they are not giving milk or producing wool the elements needed to 
supply these demands will not be needed and they will be voided in the 
manure. The same is true of growing animals. They are increasing 
and need phosphorus to make bone and nitrogen and potash in other 
parts of the body and more of these, elements are needed than when the 
animal is matured. 

All of the above may be considered as secondary things which in- 
fluence the value of manure. 

INFLDBNCB OF FEED. 

Feed, more than any other thing, influences the value of manure. 
We might call it the primary thing which influences the value of bam- 
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yard mamire. If the animal is fed rich feed it will void richer manuie 
than the animal fed poor feed. The animal that is fed com, clover, hay 
and oil cake will void a much richer manure than the animal that gets 
nothing but musty straw and half-cured fodder. Some feeds contain 
more of one plant food than another and if that certain feed is fed the 
manure voided by the animal to which it ia fed will be richer in that 
plant food than if some other feed had been fed. Clover is ticb in 
nitrogen, while straw is not. Every farmer knows that if clover is fed 
to the animals the manure will be richer in nitrogen than it would be 
if straw had been fed. Bran is rich in phoephoros. If bran ia fed to 
the stock the manure will be richer in phosphoric acid than it would 
be if com meal had been fed. 

A ton of clover contains 40 pounds of nitrogen, 11 pounds of phos- 
phoric acid and 36 pounds of potash. A ton of wheat straw contains 
about 6 pounds of nitrt^en, 5 pounds of phosphoric acid and 15 pounds 
of potash. It is reasonable to suppose that the manure of the clover- 
fed animal will be four or five times as rich in potash as the manure 
from straw-fed stock. A ton of wheat bran cont^ns about 44 pounds of 
nitrogen, 64 pounds of phosphoric acid and 28 pounds of potash. There 
is nearly as much phosphoric acid in bran as there is of both nitrogen 
and potash. A ton of linseed meal contains 105 pounds of nitrogen, 
32 pounds of phosphoric acid and 35 pounds of potash. The phosphoric 
acid content of the linseed meal is only about a fourth as much as the 
amount of nitrogen and potash. To build up the supply of phosphoric 
acid in the soil as compared with the other plant foods, bran is nearly 
four times better than linseed meal when fed to stock. This shows us 
that some feeds have more nitrogen than others, some contain more 
phosphoric acid than others and some feeds contain more potash than 
others. If the soil needs any one of these elements it can be seen that 
the sensible way to supply those needs is to feed to the animals kept on 
the farm the feed that contains the most of the element needed by the 
soil. Of the nine principal feeds most frequently used on the average 
farm, the Cornell station has figured out that for each ton of corn meal 
there is $5,66 worth of nitrogen, phosphorus and potash contained; com 
fodder, $1.24; clover hay, $8.95; gluten meal, $16.75; linseed meal, 
nearly $21 ; timothy hay, $4.80 ; wheat bran, $13.08 ; oats, $7.40, and 
wheat straw, $2.22. 

If the soil needs nitrogen, that is, if the crops make an inferior 
growth and the soil begins to show signs of decline, the farmer should 
feed feeds that contain the most nitrogen. Clover hay, oats chop and 
as much linseed meal or cotton seed meal as is needed to balance the 
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ration, should be fed to the animala kept on the farm. Since th,e 
mature animals void practically all of these plant foods contained i» 
the food, it can be seen how the soil will be benefited. If the farmer wh.<we 
farm needs nitrogen, feeds his stock wheat straw, com fodder or ailage, 
it can be seen that but very little nitrogen will be givKi the manure. 
Alfalfa hay, cowpea forage, all of tht clovers, malt sprouts, barley, 
tankage, are all more or lees rich in nitrogen and should be fed whenevrar 
poflsible to animals kept on soilfl that need nitn^^en. 

If the soil needs phosphorus, the farmer should feed more bran. In 
every ton of bran there is nearly $5 worth of phosphoric acid. If the 
bran is fed to mature animals and the manure applied before it has lost 
any of this element by leaching, the soil will receive practically the 
same benefit it would if $4 or $5 worth of phosphates bad been applied. 
'ITie bran is even better than the phosphates because it pays its cost as 
a feed and the manure costs the farmer practically nothing, while the 
phosphates have no value other t.Tinn as a plant food. If the fanner 
feeds timothy hay, corn and gluten, he cannot hope to return but a very 
little phoephoric acid to the soil in the manure of the animals fed these 
feeds. 

But if the soil should need potash, then timothy hay should be taken 
largely into the ration. Oom silage, oats chop and cotton seed meal 
or linseed meal will not return much potash to the soil. 

Besides clover, wheat straw, wheat bran and linseed meal, given 
above, cotton seed meal contains per ton, 136 pounds of nitrogen, 56 
pounds of phosphoric acid and 30 pounds of potash. Oats grain contains 
37 pounds nitrogen, 13 pounds of phosphoric acid and 9 pounds of potaah 
per ton. Barley contains 40 pounds of nitrogen, 15 pounds phosphorie 
acid and 10 pounds of potash per ton. Com grain contains 3S pounds 
of nitrogen, 11 pounds phosphoric acid and 7 pounds potash per ton, 
Oats straw contains 10 pounds of nitrogen, 5 pounds phoephoric acid and 
20 pounds potash per ton. Com silage contains about 5 pounds nitrogen, 
2 pounds phosphoric acid and 7 pounds potash per ton. llmothy 
hay contains, perhaps, 20 pounds of nitrogen, 6 pounds of phosphoric 
acid and 35 pounds of potash per ton. 

The above will give the reader some idea of how feed may infiuoice 
the plant food content of the manure voided by the animals to which 
the feed has been fed. The feed is of more importance than the age of 
the animal. By feeding a certain feed to a yowig anim al you can pro- 
duce a richer manure than by feeding inferior feeds to a mature a nimal . 
Suppose that your soil nee^ nitrogen and you have young stock tiutt 
voidi only 65 per cent of the plant food elemente ccmBomed. By feeding 
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ten tons of clover and a ton of cotton-seed meal, you may ^pect to re- 
ceive 300 poQDds of nitrogen in the manure voided by tiie young stock. 
Bnt suppose you have mature stock that void practically all of the plant 
food elements contained in the feed and you feed tliem ten tons of wheat 
straw and a ton of corn. Ton cannot hope to receive over 100 ponnda 
of nitrogen in the manure if every pound contained in the feed was 
voided in the manure. 

If the soil needs phosphoric acid, the same ia true. If you feed two 
tona «f bran to young stock you may expect to receive at leaat 80 pounds 
of phosphoric acid in the manure. If you. feed two tons of oats grain 
to mature stock you could not hope to receive from the manure produced 
by the oats more than 24;, pounds of phosphoric acid if every pound of 
the phosphoric acid contained in the oats was voided in the manure. 

Thus we see that feed influences the amount of plant food in the 
manure more than any other thing. If the feed is rich in any plant 
food or plant foods, it is safe to conclude that the manure produced by 
the animals to which that feed was fed wiU also be rich in that plant 
food or those plant foods. — W. E. Sherlock. 



HANTrSE NEEDED FOE CEOFS. 

Amount of bam-yard manure required to replace the plant-food 
abstra«ted from the soil by an acre of— 

Wheat 5 tons manure. 

Oats 5 " 

Meadow hay (5 " 

Clover 10 " 

Beans 10 " 

Marigolds 30 " 

Potatoes 10 " 

Cabbage 20 " 

The rainfall during the year carries down about five pounds per acre 
of ammonia in the county districts; if near large cities it is much 
greater, for around Manchester, England, it is thirty-six pounds, and 
near Glasgow, Scotland, it is fifty pounds. 
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The horaea rest while the man does the work. 



The team spread the manure nhlle i 
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Anunonia ia worth siiteen cents pea- pound. One foot of snow 
brings to the soil about three pounds of anunonia, 

rASMKES OWN HXPEEIMENTB, 

It will pay each farmer to test for himself the fertilizer requirements 
of his own farm, and for this purpose some simple and easy experiments 
stould be carried out. As easy mode is to select, say seven plats or 
strips of land in a field, and number them from one to seven. Sow on 
munber 

1. Nitrogen with the crop. 

2. Nitrogen and phosphoric acid. 

3. Nitrogen and potash. 

4. Nitr<^en, phosphoric acid and potash, 
6. Potash. 

6. Phosphoric acid. 

7. No fertilizer. 

It is necessary to leave one plat with no fertilizer, for purposes of 
comparison, and a number of trials can be made in this manner. This 
plan does not interfere with the ordinary work of the crop in the field, 
but will give the farmer a vast deal of information, that he cannot get 
in any other way, as to what ingredients his land needs for the dif- 
ferent crops he may desire to grow. 



STUDY THE SOIL. 



Every farmer should try to make a yearly improvement in his 
practice, for without improvement in methods there wiU be no increase 
in profits. Let the soil be made a little better every year, and the 
corresponding increase in the yield of products will compensate three 
or four times the outlay. On the other hand, if there is a constant de- 
crease in the fertility of the soil, the ability of the farmer to improve 
his soil by reason of the decreased yield in his crops will keep him on 
the downward path. Study the soil ; keep it in good heart by rotation, 
clovering and manuring, and success is inevitable. These are the keys 
with which to unlock the farmer's treasure box. 
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OESHAIT CLOVES AKD COAN FOB EIOHX YEA&S. 

Prior to eight years ago I grev Qerman dorer in a limited vay and 
discovered its great value as a nitrogen gatherer and land improTer. I 
began experimenting, in an extended way, with it eights years ago, when 
I bt^an with about twenty acres of thin upland that would not produce, 
at the time of banning, more than two or two and a half barrels of com 
per acre, a good year. 

I planted this com, after making fairly good preparation, worked 
levd — ^that is, with five tooth cultivaiorB, and in July and August, when 
we went to give it the last working, I sowed a small quantity of animal 
bone — say 200 pounds to the acre — ^broad-cast and about fifteen pounds 
of crimson clover seed broad-cast, sowing two rows at a time in front o( 
the cultivators, the cultivators doing the last working and getting in the 
seed at the same time. I used the bone because the land was too poor to 
start German clover. The com was shocked as usual. The next spring 
we had a fairly good crop of clover. Part was cut and cured for hay 
and part was tnmed under and the land put in com again, using abont 
a hundred pounds of bone in the com planter at time of planting. Then 
clover was seeded again in August, at the last working, and each spring 
we have cut off the greater proportion of the clover for hay and have con- 
tinued to put this land in corn for eight miccessive years, tie crop 
increasing in quality and in quantity. Last year we got eight or ten bar- 
rels per acre, and this land was so much improved by continuous clover 
that we decided, the past spring, to put the majority of it into perma- 
ment grass land and a portion of it in alfalfa. 

About six acres of it was put in German millet and made the 
heaviest crop of millet we ever grew on any land. The present year 
we took up new land, concluding that we would improve twenty or 
twenty-five acres of fresh land, and in a few years we will get over our 
entire farm. 

We have had fine success taking ordinary land — say the first of Sep- 
tember — ^mowing all the weeds, putting them in farm pen for litter, 
disking the land, where it had not been plowed for several years, sowing 
the German clover and dragging the seed in. In this way we have also 
been very successful producing heavy crops of peas and other things 
after German clover has been cut off or grazed. I believe any land in 
this section atn be readily improved by the use of German clover and 
brought up to a high state of productiveness. It is my conviction that 
even when the clover is cut off for hay that the plant has deposited from 
twelve to twenty dollars' worth of nitrc^en in the soil, per acre. 
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There is some prejudice against crimson clover hay, bat after ten 
years' experience I believe it is equal to any hay we grow, even as good as 
alfalfa. We usnally cut in May, and have frequently fed our work 
animals with it from six to eight months continually, and as soon aa we 
stopped feeding crimson clover our animals did not keep in as goo<l 
condition on any other hay. 

Crimson clover hay is rich in oil, and in this respect is lilie heav}' 
tobacco and absorbs moisture fretly, in damp weather, and if not put into 
a house or covered with some other hay to exclude the air it is apt to 
mildew on the, outside the first spell of damp weather following the 
housing, but if well dried in the field, put in a close house or, if in an 
open house, covered with any material that will prevent the air reaching 
it too freely it will not mould and is the richest hay for feeding we know. 
, It has never produced a case of heaves with any of our harees or mules, 
if cut when in bloom. We would not advise cutting it as hay after it 
has matured seed on any portion of it. 

There are two varieties of German clover — one crimson, which ma- 
tures very early. The other variety is called white German clover, and 
matures two or three weeks later — when the days are longer and the sun 
has more power to cure the hay properly. We are making a large portion 
of our seeding now with the white bloom, so aa to cut the hay. We said 
above that on portion of the land we cut the clover for hay and on portion 
we turned it under for fallow. We see no preceptihle advantage in turn- 
ing it under. In fact, after turning it under for several years the land 
got rather too porous and the corn did not do so well as where the hay 
was taken off, 

For the first few years after we began this experiment we had some 
difBculty in getting a variety oE white com that wooild ripen as late as it 
was necessary to plant to follow German clover, as frequently we would 
have a dry spell after the clover was cut and would be unable to plow 
the land for several weeks. I determined to breed up a variety of com to 
meet this contingency. I started, seven years ago by mixing three bushels 
of Cocke's Prolific and three bushels of a large gourd seed variely with 
the desire to get the two blended, as I wanted a prolific com and one 
that would ripen early. Each fall since, at time of harvesting, I have 
taken a man through the field, in front of the harvest«rs, and selected 
fully ripe stalks that had not less than two good ears. These were taken 
out and shocked to themselves, and from this picking I have selected my 
seed for six years, until now I have a prolific whit« corn that will ma- 
fure planted as late as the fourth'or sixth of July. 
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I am Batisfied that nothing will pay Virginia fanners, especially those 
in eastern and middle Virginia, so good returns and g^ their farms 
improved so rapidly as crimson clover — J. B WatHns, Midlothian, Ya. 



FEBTHIZDrO VALUE OF SIFFEBENI PHOSPHATES. 

A previous bulletin of this series contained an article on this sub- 
ject in which the following statement was made: 

"The different phosphates used in fertilizers differ widely in avail- 
ability, i. e., in the readiness with which they are taken up by plants, 
and different plants have been found to vary greatly in their capacity 
to assimilate the phosphoric acid of a given phosphate. The insoluble 
phosphates are much cheaper than the soluble forms. Phosphoric acid 
in soluble form costs in the market from 4 to 6 cents per pound (often 
more in mixed fertilizers), while that of the crude mineral phosphates 
is worth less than 2 cents per pound. If, therefore, it can be shown that 
certain plauts can utilize some of the insoluble phosphates to good 
advantage the outlay for phosphates may be greatly reduced." 

Experiments made by the Maine Experiment Station were cited in 
the article containing this statement, which indicated that with certain 
kinds of plants, notably turnips and ruta-bagas, crude fine-ground 
Florida rock phosphate (floats) was utilized to good advantage at all 
stages of growth as a source of phosphoric acid. Other crops, such 
as corn, barley, clover, tomatoes, and potato^, did not respond to 
applications of the insoluble phosphates in the earlier stages of growth, 
but utilized it to better advantage in later stages of growth, thus sug- 
gesting " that it may be profitable on certain crops grown on a large 
scale to combine the soluble and insoluble phosphates, applying a small 
amount of the former at time of planting to hasten the early growth of 
the crop, and a larger amount of the latter a few weeks later to supply 
the wants of the more advanced plants. In tliis way the outlay for 
phosphoric acid would be greatly reduced and probably the yield in no 
way decreased." 

The fertilizing value of the insoluble phosphates, such as crude fine- 
ground Florida or Tennessee rock phosphate, as compared with the 
more soluble and readily available forms of phosphoric acid, such as 
acid phosphate, ITiomas slag, etc., has been carefully investigated in 
recent years by a number of other experiment stations, particularly 
those of Illinois, Maryland, Massachusetts, and Ohio, and, while the 
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results have not been entirely concIuBive, they in general bear out tboee 
obtained by the Maine Station, and indicate that such phosphates 
may in many cases profitably replace to a large extent the more expen- 
sive phoBphates, particularly on soils naturally or artificially supplied 
with an abundance of decaying organic matter (humus) and with cer- 
tain kinds of crops, especially those having a long season of growth 
and with which early maturity is not an important consideration. On 
the other hand, crops which must be forced in their early stages of 
growth and brought .to early maturity require more soluble forms of 
phosphoric acid. 

Experiments made by a number of eaatem experiment stations show 
rather conclusiTely that the insoluble phosphates cannot be profitably 
used, for example, in market gardening on the light soils best adapted 
to that purpose, while it has been clearly demonstrated by sereral of 
the southern and western experiment stations that, when used in con- 
nection with liberal applications of stable manure or green manures, 
the cheap insoluble phosphates are about as effective and much more 
economical in general fanning than the high-priced acid phosphates, 
The use of fine-ground phosphates or floats in connection with green 
manures, cotton-seed meal, and other organic matter, the decomposi- 
tion of which in the soil is believed to render the phosphoric acid more 
available, has long been practiced in the South, and the advantages of 
the practice have been" demonstrated hy the Alabama Experiment Station. 

The more recent experiments of the Ohio Station showed that when 
fine-ground rock phosphate (floats) was sprinkled on barnyard manure 
at the rate of 40 pounds per ton of manure it not only acted as a pre- 
ventive of loss of nita'ogen, but was itself improved in availability. 
The floats were apparently as effective as gypsum and kainit in pre- 
venting loss of nitrogen, and at the same time re-enforced the manure 
in a constituent (phosphoric acid) in which it is usually deficient. 
C. Q, Hopkins shows that aa an average of 43 different tests by the 
Ohio Station, extending over a period of seven years, "the average 
value of farm manure was found to be $1.99 per ton, measured in 
increased crop yields produced, but when 40 pounds of flnely ground 
rock phosphate were added to the ton of manure, its average value was 
found to he $3.23 per ton, making an increased value, due to the 
addition of the phosphorus, of $1,24 per ton of manure." 

The 40 pounds of rock phosphate used cost about 16 cents, thus 
showing a net profit of $1.08 for every ton of manure with which the 
phosphate was mixed. 

"The 16 cents' worth of raw rock phosphate produced almost as large 
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an increase in the crop yields as 30 cents' worth of ordinary acid phos- 
phate, the nse of which gave an added net return of $1.18 for each ton 
of manure with which the acid phosphate was mixed. Aa an average of 
42 tests with each material, $1 invested in raw rock phosphate mad^ a 
net profit of $6.75, and $1 invested in acid phosphate made a net profit 
of $3.93. Futhermore, the 40 pounds of untreated rock phosphate 
enriches the soil in phosphonis twice aa much aa the 40 pounds of acid 
phosphate ; consequently, in the long run, the antreated rock phosphate 
must produce the more lasting resnlts." 

In order that the manure may exert its full effect in rendering the 
phosphoric acid more available, the floats should be kept in contact 
with the manure as long as possible. This is best accomplished by 
sprinkling the floats over the manure as it is produced from day to 
day. Doctor Hopkins advises the use of 100 pounds of finely ground 
rock phosphate to each ton of manure. 

Experiments with different phosphates as the Maryland Experiment 
Station, extending over a number of years and including a variety of 
crops — com, wheat, hay, crimson clover, etc.— showed that the insol- 
uble phMphates gave greater total product for a series of years than 
the soluble phosphates and at about one-half the cost of the latter. 
The best results were obtained with the insoluble phosphates when the 
soil was well filled with organic matter, the most efficient of the means 
of effecting this tested in these experiments being the use of crimson 
clover 88 a green manure. 

In a series of four-year rotations of wheat, grass (timothy and 
clover), com, and oats, at the Pennsylvania Experiment Station it was 
found that ground steamed bone (which contains phosphoric acid in 
inaoluble form) gave better results than dissolved boneblack in eace nf 
com and that its residual effect waa greater in all cases, 

. Doctor Hopkins has summed up the results of hia own experiments 
at the Illinois Station with insoluble phosphates and those of the Mary- 
land and Ohio stations as follows: 

"Before we had b^un the general investigation of Illinois soils, 
Patterson had some good evidence that when turned under with crimson 
clover raw rock phosphate is as valuable aa bone meal, and Thome had 
demonstrated that when used in intimate connection with farm manure 
rock phosphate is much more profitable than acid phosphate on the 
basis of money invested. • • • 

"The Illinois experiments with rock phosphate, although extensive in 
scope, were begun too recently to afford much data. It may be stated, how- 
ever, that where we have used finely ground natural rock phosphate in 
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direct comparison with equal money values of steamed hone meal, both 
l.eing applied in connection with decaying organic matter, we have thus 
far obtained a larger average increase with the rock phoBphate. 

"So far as I can leam, whoever has persistently tried the vse of 
I'beral amotints of finely gronnd rock phosphate, in connection with 
abnndance of decaying oi^anic matter, has obtained results beyond Ms 
expectations. * * • 

"Why should we pay $80 for 4 tons of " complete fertilizer," or even 
$30 for 2 tons of acid phosphate, for the same amount of phosphOTus 
as we can buy for $8 in 1 ton of finely ground natural roek phosphate? 
Some will answer that the raw rock ia not readily available. This is 
trne; but it is also true that is is the businees of the farmer to make it 
available by means of deea3fing organic matter, the same means by whicli 
■ he makes available the insoluble potassium and the raw rock phosphate 
naturally contained in the soil." 

As regards methods of using rock phosphate, Doctor Hopkins makes 
the following recommendations: 

"The phosphate may be scattered over the manure from day to day as 
the manure is being made in the stable or in the feed lot; indeed, this 
appears to be the ideal method of using it; or, when loading the manure 
onto the manure spreader from the yard or stall, the spreader box may be 
loaded half full, then 100 pounds of rock phosphate scattered over the 
manure as uniformly as possible, and after completing the load of 
manure it may be hauled to the field and spread. 

"If farm manure is not available, then I advise applying from l,00fl 
to 8,000 pounds of finely ground rock phosphate per acre every three 
to six years, depending upon the length of the rotation. In this case 
the phosphate should be applied to clover sod or a catch crop of cowpeas, 
soy beans, etc., and plowed under with as much organic matter as 
practicable. With a three-year rotation of com, wheat, and clover, or 
com, oats, and clover, 1,000 pounds of rock phosphate may be applied 
to the clover sod and turned under, preferably in connection with the 
second crop of clover, which often is worth more to turn under than it 
is to cut for seed. With a six-year rotation of corn, oats, wheat, clova, 
timothy, and pasture, 1 ton per acre of rock phosphate may be applied 
to the pasture ground in connection with farm manure and plowed 
under for corn, preferably with a considerable growth of grass and 
clover." 

In general, we may say that soluble phosphates like acid phosphate 
are more expensive than the insoluble phosphate, fine-ground Florida 
or Tennessee phosphate, but quicker in action and thus better suited 
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to Bbort-B^aon, high-vaJue crops which it is desirable to force to early 
maturity, each aa are grown in market gardwiing. For the long-season 
crops, usually grown in general farming, and for cruciferous plants, 
9uch as turnips, cabbage, etc., the insoluble phosphates may prove fully 
as effective and much more economical than the acid phosphates, par- 
ticularly if used on soils naturally well stocked with humus, or in con- 
Dertion with barnyard manure or green manures. The insouble phos- 
phates also give better results whea used on moist clay soils rather than 
on dry sandy soils and applied in connection with soluble fertilizing 
materials such as ammonium sulphate and potash salts. — U. 8. Bulletin 
No. 263. 



CAHE IN SELECTION OF SEED. 

Farmers should be careful in the selection of their seed of all kinds. 
It is best to select the seed from the best portion of the iield, where the 
grains have well ripened, and use only the heaviest grain, well fanned 
out. 

In this way the quality of the grain will be constantly improving. 
It will pay any farmer to give this matter careful attention every year. 



UMINa LAFD. 



Lime shows test eifects on land that contains clay or contains vege- 
table matter. Frequently small doses of a few hundred pounds of grounfl 
rock lime per acre shows the best results. On sandy land marl shows 
beneficial results. Lime should not be used with any commercial ferti- 
lizer, or with stable manure, unless plowed under immediately, so that 
the soil will hold the nitrogen that is set free by the action of the 
lime. Soil that contains over 4 per cent, of lime should not have any 
applied, as a rule. The blue litmus paper test will show whether the 
soil is deficient in lime. Past reports have explained how to apply the 
litmus paper. 

Lime also unites with felspar or clay, setting free potash or other 
alkalies. Also renders harmless injurious salts of copper, iron, etc. 
Air-slacked lime of long exposure is about the same as ground limestone 
rock. 

" Lime and lime without manure 
Will make both farm and farmer poor." 
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Sowing distances apart tbat one bushel and one-half bushel piles 
hme should be placed to cover an acre with a given quantity. Quick- 

ne weights 70 pounds to the bushel. Air-slaked lime weighs 50 

rands to the bushel 
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When lime is put out in this way, it should never t 
itil it becomes "mucked" or spread when it is wet. 



TEST FOA ACID SOIIS. 



The best single t«st for determining soil acidity which ia capable of 
iag used by persons upon their own farms is that with blue litmus 
.per. Such paper can be bought of an apothecary at trifling cost, 
rips half an inch wide and two inches long are convenient for making 
e tests. Care should be taken not to handle the end of the paper 
at is to be inserted in the soil, for if the fingers are moist they will 
iden the paper so that it will appear much as it does when reddened 

acid soil. The soil to be tested should then be moistened sufficiently 
th water to make a thick paste and should then be allowed to stand for 
it an hour or longer. It may then be parted by the use of a knife 
ide or other convenient instrument, and after introducing one end of 
e litmus paper the soil should be pressed against the sides of the 
■per. After from half an hour to an hour the paper may be removed 
om the soil, taking care not to tear it. Aft«r its removal the paper 
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may be dipped repeatedly in water in order to waah off the adhering 
soil. If a distinct red color has entirely taken the place of the oiiginai 
blue color of the paper, it may be concluded that the soil probably Beeda 
liming. 

In the case of very red soils it is often better to presa the blue litmni 
paper against the soil than to have it surrounded by it. If in such 
the blue color of the paper disappears and gives place to a distinct ra 
one, acidity is indicated. This blue litmus paper test furnishes also 
good means for testing for acidity in subsoils, or soils very deficient ii 
organic matter, where the acid substances may be lai'gely of miners 
origin. A good supplementary test, which is applicable only in soili 
containing considerable humus, is made by means of adding dihS 
ammonia water to soils. Ammonia, too, can be bought of an apothecar 
at slight expense. In making tliis test take two glasses, place a level 
tableepoonful of soil in eacli, then add water until the glasses are about 
two-thirds fuli. Now add a tablespoonful of diluted ammonia water to 
one of the glasses. Stir each with a different spoon or knife. If, afta 
standing some hoiirs, the liquid in the one to which the ammonia watH 
was added has become dark brown or black, it may be concluded thai 
acid humus was probably present and hence that liming wiU prove help 
ful. 



SPECIALISM ON THE YASM. 



This is an age of specialism. The tima was when the shoemaker, 
or cobbler as he was called, made our boots and shoes as the case might 
be wholly himself. To-day there are 68 persona anployed in the manu- 
facture of a single shoe, each having but one thing to do. The same ma» 
be said of the manufacturer of watches, wagons, farm machinery and so 
on all along the line. While farm work cannot, of course, be divided 
up so minutely as can the manufacture of merchandise or machiaery, 
there is no reason why special lines cannot be taken up on the farm, 
and one become an expert in the line of stock he breeds or the special 
line of produce he grows. 

Indians carried on agriculture in a primitive and a very limited wav 
in the region now embraced in the United States before the countij 
was inhabited by the white race, next came the white man. Poor in the 
materials of wealth, indeed almoet destitute of them, a stranger in a 
strange land with a strange climate be had in prospect a simple subsis- 
tance upon the few products of crude agriculture. He saw the golden 
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edi'B of corn liaoging in tlie wigwaioB of the ladioos ajid learned it^ 
value as good. Even a^ far back as l^UU there was in a manner some 
specialism in farming; for at tliis time the state of Gteorgia made a 
Bpeeialty of producing tobatco. it was cultivated in the simplest manner 
vith the rudest of tools. Agriculture, as we now know it, can hardly 
be considered to have existed. The plow was very little used. A crude hoe 
wae the Implement of industry. It was almost invariably true of all ihe 
old settlers that the use and value of manures was httle regarded. The 
barn was sometimes removed to get it out of the way of the heaps of 
manure. In comparison with present conditkons, the farmer's life in 
tbose days was a dreary one, Ulled with hardships and deprivations, 
treading very closely upon the margin of subsistence. These conditions 
continued until well into the past century or until an improved intelligent 
dissemination of information and work of the inventor had b^nn to take 
efiect, this was, of course, in the days of the old time farmer of which we 
see too many even at present time. You have all seal him and know 
fu8 methods well. He believes he knows all about fanning and always 
lias from the time he came on earth. Ke never attends a live stock 
breeders meeting or a farmer's institute. Oh, no! He does not want 
any high-toned methods or book farming in his, neither does he beUere 
agricultural papers. It has been a hard thing for him to even use any 
improved farm machinery. It was many years before he would try a 
com planter, beHeviug com should be planted by hand in a furrow made 
by a horse hitched to an old-fashioned bull-tongue plow. The cran 
dropped into the furrow and covered with a hoe. He thinks a seeder or 
drill too expensive and that he can sow his grain from an old sa^k thrown 
over his shoulder and will tramp all day in the soft-plowed field that has 
not even been harrowed, carrying his load and poorly scattering the seed, 
while his young son drives a dilapidated old-team, — ^possibly one horse 
and one mule, — ^hitched to an old fashioned "A" harrow containing 
about 25 or 30 teeth. He will get up in the morning about four o'clock 
and commence by a series of yells to raise everj- one in the house — if 
they are not dead — ^ao doubt some of them wished they were. He tiien 
takes a chew of navy plug and starts for the barnyard, and feels his way 
about in the dark to find the basket to carry a little mouldy com and 
throw it over the rail femce into the mud for the h(^, which are too sleepy 
even in their unsheltered muddy pen to get up and hunt for it. Anything 
is good enough for a hog in his estimation. By this time the boy comes 
tumbling along trying to get his eyes open, and thinks of the day 
when he will be his own boss and can leave the farm. 

The old man meanders about the straw pile in the dark, kicking up 
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the cattle until lie Hadfi the old bridle cow, and then proceeds to coax a 
little milk from lier, while the boy throws a few ears of com to tlie 
horses and puts the "gears" on ready for the day's grind. The cattle, 
hoises, pigs and chickens are all scrubs and so is the owner. Thufi, he 
goes on year after year, raising poor crops, noTer making any improve- 
ments, and really th'"^'"g that he is a farmer. He is generally found 
two or three times a week on a box at the door of the village store chew- 
ing his plug of tobacco and discussing the tariff, and finding fault with 
every one and everything in general, vowing that the government should 
legislate for the farmer. 

I might go on and describe to you how this farmer raises his family, 
but you all know, so it would be a waste of time. 

We next come to another kind of a farmer of which there are more 
than of any other kind. He generally has a very good farm, possibly 
inherited from his father, or if he be an old settler he probably got his 
land from the government for practically nothing. This man has worked 
early and late, has been very economical, has a comfortable home, fair 
buildings and considerable live stock of an ordinary grade, sometimes 
used good sires, and improved machinery, but generally leaves the latter 
standing out in the weather from one season to another. He raises fair 
crops, sells mo^ of his produce as raw material instead of manufacturing 
it into beef, pork, mutton and wool. He does, however, sell some milk 
and a few h<^s ; if he is a patron of a creamery his cows probably yield 
him about $35.00 per year, and he has to haul the milk from one to two 
or three miles to the creamery and take what they have a mind to give 
him for it after making the test as low as they dare to. His hogs are 
generally a mixed conglomeration, starting some years ago with the 
Magie and staying with the breed later called Poland Chinas, and in- 
breeding until it took twenty sows to raise fifty pigs, then he concluded 
a cross would be a good thing and he has tried to turn, the Chester White. 
Berkshire, and the Durock Jersey, until his hogs are of every known 
shape and color. He alwayd sells the old sows after having one litter 
and breeds the young immature sows and even usee a young pig for 
a sire, each year finding his hogs smaller and with less vitality. As 
soon as new com is in the roasting ear he moves his pigs from a dry 
pasture and gorges them with his green com until they are in a condition 
to take any disease that comes along. He may raise a few steers, but 
the grade is a little mixed, and when he gets them up to what he thinks 
is in market condition the local buyer gets them on a good wide margin, 
knowing that they must go far below tiie top of the market when they 
reach Chicago. Kow, all farmers that are not specialists do not 
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farm thia wsy, for we have many good first class farmerB that 
are up-to-date in their methods. They live irell, raise their families 
well, produce good crops and keep good stock, haying the best pure bred 
sires and feeding well. These, farmers make money, generally beccnne 
wealthy or in good circninstancee and are good usefnl citizens, yet too 
many of them finally rent their farms and move to town, the result is 
the farm soon begins to have a run down appearance. They spend their 
income from the farm in the town or city, build a nice home and get — 
what they suppose — ready to enjoy life, but do they really enjoy the 
town ? Used as Qxey have been to the farm, it is hard for them to sit 
idle. They cannot, if in a city or large town feel much at home, 
generally they do not mix well with the city people,, and they eke out a 
lonely existence. Sometimes they try merchandising, but iiiia is nearly 
always a failure. How much better had they remained on the farm, 
build a modem home, a nice bam and out buildings, made a nice lawn 
and kept it in nice shape and condition, stopped their hard work and 
put in the remainder of their days overseeing the farm and stock and 
keeping everything up in ship shape. If every farmer in this state who 
is able to move to the city and build him a new home and stay on his 
farm and spend the same amount of money in improvements that he 
would in the city, this would be the moat beautiful state in the Union 
and the Garden spot of America, 

The old saying that one should not carry all his eggs in one basket, 
or that we should practice diversified farming may possibly be best, 
but there is another old adage which is also true: "Time changes all 
things, and this is an age of specialism and conc^itration of thoughts 
and ideas along one line, either in mannfacturing, commerce, farming or 
stock breeding, which will result in a large business being bnilt np and 
R reputation established for whatever is manufactured or produced. If 
manufactures can build up a large business by giving special attention 
to one or two lines, why cannot a farmer by making a speciality of some 
one or two things become an expert in these and also build a large busi- 
ness and a lasting reputation ihat will command a market and a good 
price for all he produces, either in the growing of grain for seed or the 
breeding of live stock for the market or for the breeder. 

The English farmers over a century ago took up the breeding of 
various breeds of pure bred cattle, sheep and swine aa well as horses, 
and have steadily aimed at one object and that has been to produce the 
beat of its kind or breed. In many instances they have carried this 
work on better tiian the American farmer, for the reason that they 
have not been lead off from their aim by any fad or fancy, but have 
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steadily adhered to the principle of breeding the best possible mdividnsJB 
regardless of color or pedigree which haa often been the Btnmbling block 
of American breeders. In this way they have establiahed a repntatioQ 
nnd a btidnesa for their special breeds throughont tiie world •and Amer- 
ica is thrar best cuBtomer even to-day. 

The American farmer, the king of them all, can by concentratii^ 
hie best thought and energy produce a bramch of produce or improve 
a breed that will command the attention of the world's buyers, and will 
establish for himself a trade and reputation that his sons and sons' Bons 
can, by carefully keeping it untarnished, reap the benefits. It is a long 
struggle, however, to build up a strong valued reputation and requires 
the best qualities in man to accomplish, and when accomplished the 
same honest, careful, painstaking methods, must be adhered to, to pre- 
serve this reputation. Eeputation is a thing that can be (juickly lost 
and once lost, is very hard to regain. 

In advocating specialism on the farm, I would urge that the farmer 
who starts out along this line take up some speciality that is not only 
adapted to his farm and surroundings, but one that he is satisfied he 
would like to work out, for unle^ he loves his speciality he will not 
succeed. After he has decided what he will take up let him study and 
endeavor to produce the beet possible of its kind, he can thus eater to 
the highest class of buyers. There are always men who want the best 
nnd are willing to pay for it. Much farming lands have beoome too 
high-priced to admit of growing anything that must be sold for an 
average price. The average crop of the average price will never pay 
anyone. It is easier to sell a high-class breeding bull for $500, $1,000 
or upwards if he has the individual quality and breeding, than to sell 
one worth only $100. Same is true in any other kind of pure bred live 
stock. I have found that the beet animals we can breed are easier to 
sell at a long price, than those that are not quite so good in quality are 
to sell at a low price, for the reason that the man who will only pay 
a small price for a sire, no matter how good he may be, does not know 
the value of a good sire, so I repeat, strive to produce the best possible. 

If one should take up the dairy business, let him run a small creamery 
of his own and let his product be so choice that once it gets on the 
market and is appreciated it will not be long until every one is asking 
for his brand of dairy products, be it either butter or cheese. 

Do you think for a moment that Mr. Gurler, of De Kalb, 111., would 
follow dairying in a general way and do as many do, keep scrub stock, 
and haul the scanty supply of milk several miles to a creamery? Never! 
He is a specialist who puts his brains and enei^ into a special line of 
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airy product, and the result is a demand at a good price for all that 
e can produce and a reputation for high-class goods eetablished. 

Again, do you think that our friend Kerrick would grow beef from a 
;rub or run his farm at all if he had to raise a little of every known 
rop and handle a few ea«h of several breeds of cattle? Wot much; he 

I a specialist, in other words he is a manufacturer of the raw products 
E his farm into high-class beef. He gives this work his best thought 
od what is the result? Hie name is a household word wherever beef 
i eaten, and his name is established in the martets of the world for 
is brand, if you please, of angus beef, always being assured of the top 
r above the top price in the market. The same may be said of the 
Keep specialist, or the breeder of draft horses, or the grower of fruits, . 
r the breeder of swine. When a fruit tree man eomes to my farm 
id wants me to purchase trera for an orchard, I say to him that I know 
lothing about fruit growing. T am a hog man and we can sell one pig 
or enough to keep as in fruit for a year. 

Even a small speciality taken up and a special effort made to produce 
1 5i!gh grade article, soon becomes an established article on the market, 
ind pays and pays well. In ray own neighborhood the young wife of a 
iffi-tling young farmer, ever ready to add to the income of the farm, and 
King an expert in the manufacture of dutch cheese, took it upon her- 
iclE to offer some for sale to the best families in the near-by city. She 
9 an educated, accomplished lady, and like her husband a hustler. The 
mly bard thing in the start was to have the courage to take this product 
fo the city and offer it for sale to the best families, but once the city 
families got a taste of that Dutch cheese, a sure customer was secured 
Md a trade established for the future. What was the result? The 
ni!k- that had been going to the creamery from the few cows, was manu- 
factnred into Dutch chcrae and about $90 per month was received in cash, 
instead of about one-fourth that amount. 

I will sight another instance. Adjoining our farm, is a young couple 
livinff on a place containing but 12 acres of tillable land and about the 
Mmp amount in pasture. It was a bard proposition to make a living 
unless some speciality was taken up, and two or three years ago this 
yonng man concluded to make a change in his farm methods and 
!*TOme a fi|)eeialist, and he took up the growing of small fruits. This 
ym he received from one acre of strawberries more money than some 
wen receive from an 80-acre farm. T also have an acquaintance, who lives 

II another county in this state, who owns a 30-acre fruit farm, growing 
sJl the varieties of small fruits as well as other kinds. The man makes 
More clear money than many farmers, farming in a general way 500 to 
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1,000 acres. I knov of no man who from the saine effort makes mote 
money or takes life any eoBier. He spenda only the Bummer geason 
the form. After the frnit crop is marketed he goes to his home is 
the city, and when the cold weather of winter comee on he,_ with hii 
family, goes to Florida. These few instances sighted, as weil as our on 
experience in making a specialty of swine breeding, conviuces me thd 
specialism on tiie farm is a aaccesB. Maricet prices seldom effect tbi 
specialist. No matter whether com is 30c. or 50c on the market, th( 
Funk Bros, will not have to change their price on pare bred seed com 
Why ? Because they have, by devoting their thought and labor to i 
special line of com breeding, produced a quality of com that : 
■ demand over the different com states of the union, and hare built 
i-eputation for thdr brands. 

In our own businesB, if you will pardon me for mentioning the tat 
that of breeding pure bred swine as a spedaUy was taken up nearly ffl 
years ago, believing that with but a small capital and a deterrmination tt 
follow it Bs a life business, more money could bo receJTed from tiie farm 
than by general fanning. Beginning in the smallest possible way an^ 
learning the business step by step and getting experience by hard fcnocH 
only increasing our operations as we increased in this experience. Tlf 
road, of course, was a long one and not strewn with roses, yet it hu 
been followed long enough to prore to be a success, having establialied 
trade and a demand from the beet buyers of this and other counties f« 
all that we can produce, at prices that pay us better than the markding 
of the products of the farm in any other way. 

Our farmers as a rul^ are not careful enough regarding wasteW 
methods. Too much feed given or more than caK be eaten with a relid 
is wasteful. Too little care in housing of the farm machinery is probabli 
the most reckless waste on most farms and about the easiest remedied. 
More stock than can be kept well is another waste. Animals that fail t" 
breed r^ularly are what might be called dead beat boarders. This is 
waste. Poor tillage of the land is another waste. The selling of the 
raw products of the farm is another waste. It is a waste of ferHIitr to 
raise timothy hay and haul it to market when you might raise clover atfl 
feed it to sheep and cattle and sell it in a condensed form as mnUi^- 
wool or beef. If the great manufacturing establishments of this counts 
were as wasteful as we they would soon go out of business. Armonr * 
Co., the great packers of Chicago, could not stand the loss one ycsi 
they wasted in the slaughter of each hog or other animals killed whu 
the fanner wastes in each one that he slaughters, and this compaTison 
might be carried on much further. 
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It u the wasteful' methods, especmlly in our busiueea, that causes 
much of the lose. Coming generatioua will farm less land and farm 
it much better, for it is a well known fact that the farmer of to-day 
tries to cultivate more land than he can till in the best manner, thereby 
losing much in yield. Let us farm a little more intensive instead of so 
extensively and try and double our present yield. 

Too many look on hired help wholly as a loss, when he should look 
upon his help as a source of profit A good hired man, as he is usually 
termed, is one that is intelligent and has his employer's interests at heart, 
and is worth good wages and worthy his hire. A poor one is high at any 
price. 

It re4]uires a man of broader intelligence to-day to work on a farm 
than it did £fty years ago, for he must not only be able to do a good days 
work, but must be capable and understand the running of all farm 
machinery, and many other things required of faim. In fact, it requires 
more brains and less muscle to-day to succeed as a farmer than it did 
in olden times. 

As this country becomes more densely populated the farms will neces- 
sarily become smaller, and more adapted to some special line. The ques- 
tion of keeping the boys on the farm is of vital importance, and I 
believe that the taking up of special lines will do much towards interest- 
ing them and will give them a chance to work out some line best suited 
to their talent, and they will find it a pleasant, profitable occnpation. 

There is still anotJier side to specialism on the farm. It is not all 
& matter of dollars and cents in this life of ours. 'I%ere is much in the 
satlsfacti<m in producing something a little better than the average, and 
tlius being a benefactor. The grower of high-class seed com is a bene- 
factor, because he enables the farmer, by using improved seeds, to grow 
more bushels per acre and a better quality. If a stock breeder, he is also 
a benefactor, by enabling the farmer to improire his stock by using pore 
bred sires. He is also a broader man, and gets out among his fellows, 
Bnd in rubbing up against the people of the world wears off the rough 
edges. A nun of this kind is apt to have a b^;ter home and think more 
of it He not only raises a high class of produce on bis farm or breeds 
a high class of stock, but will be very likely to raise a better family. 
He will make his home the most cherished spot on earth to htm, and 
that home will be on tiie farm. 

The rural free delivery of mail, telephone and the electric railway 
are doing much to make the home of the up-to-^te farmer an ideal 
(me. — A. J. Lovtjoy. 
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SOKE KOTES OS FAEUUTO AND LABOR JS ETTBOPE. 

The most important thought to the European farmer is mamtaining 
the fertility of his soil. He saves all of the manure and applies it to 
the land. It is not piled under the eaves of the bam and leached by the 
rain. The manure is applied aa soon as convenieat after it is made, as 
a rule. 

The European farmer farms less land than we do in Virginia. He 
does not let weeds and bushes grow in the fenoe rows (when ihey have 
fences), or on the ditch bank, or plow around the hushes, or leave 
the loose stone scattered over the fields. Every foot of land is utilized 
and made to produce something, either grain or grass. No weeds, 
never — but grass. The farms are usually very small, but some contain 
several hundred acres. On tiie small farms the grain is cut by tand. 
The wheat is mowed with a scythe and a woman often — with her hand; 
(no rake) — takes up the grain and binds it into sheaves, and keeps up 
too. The wheat, rye and barley is heavy and the shocks are thicli 
in the fields. The grain is hauled in usually in one-borse carts, with 
long awkward looking ladders. The pitcher leads the horse from, place 
to place; but they are horees — ^big 1400 to 1800 pounders, and fat and 
sleek. (They use the curry comb.) 

Much of the land is naturally inferior to some of our Virginia land, 
but by keeping stock and saving the manure and crop rotation it ha; 
become very valuable. 

In Sweden, Denmark and Germany it is worth from $300 to $500 an 
acre; in Holland, $800 to $1,200^ and on the Island of Jersey sometimes 
$2,000 an acre. I'he latter is trucking land, where 600 bushels of earlj 
potatoes are grown and sold in Iiondon for $1.50 to $2.00 per bushel. 
Except in "Jersey" the highest priced land is in the dairy diatricta. 

In Germauy and Holland farmers are making money on $1,000 
(acre) land at dairying. The grain fed included oil cake (cotton-seed 
meal) from the Southern States. Butter sells there at 35 to 37 cents 
per pound, but every cow is tested, -and if found below the point of profit 
she goes to the butcher. A competent man is employed — nsually one 
who has attended some of the agricultural schools— who tests all of tho 
cows for one of these associations. The farmers who compose the as- 
sociation may own 1,000 or more cows. So that every farmer knows 
the producing value of eaoh cow in his herd. During the summer and 
autumn the cows are generally tethered in the pastures. Sometimes as 
many as seventy-five cows may be seen tethered in a row across a field, 
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vhere the clover is almost waist high in front of the cattle, but the 
ground is baie be^nd them. Water is hauled to them in ft tank-iragon. 
The cow drinks from an opening in the tank and then the wagon paaaee 
to the next cow. Once a day a man takes up the stake and moyes it 
into the edge of the new grass and drives it into the ground. Where 
there are many oows a man or a boy remains in the field among the 
cattle to tighten any gtakes that may become loose. During cold rains 
the cows are often blanketed. In this way many more cows may be 
supported upon a farm. 

A balanced ration ia closely followed — " every edge is made to cut." 
There are forty-five agricultural schools in Denmark, which ia one-fifth 
the size of Virginia, and maintains a population of two and a half mil- 
liona. The Danish farmers appear to be the most thrifty and succeasful 
in Europe — ^that is to say in the world. 

The dairy, hogs and poultry are their principal products. The 
farmers of Europe must watch constantly the cost of production. Their 
land is high-priced, feeds are higher than here, and the selling price is 
but little higher than here. 

CO-OFEBATION OF THE FABMBBS. 

One of the great sources of profit to the farmers of Northern 
Europe is co-operation in their buying and selling. They put in their 
own pockets the middleman's share. They form' organizations in the 
dairy sections and buy their feed and stock and sell their products. In 
the trucking sections they send their committees to market to see their 
stuff sold and to not« any changes in the markets, the size of the packages 
and the demands of the trade. 

Members of the Frehch Farmers' Organizations are seen in the 
British markets — London, Manchester, Birmingham and all the prin- 
cipal markets. 

Why cannot our Virginia farmers do likewise. The cotton growers 
have managed to keep the price of cotton up to ten cents per pound, 
and the tobacco growers can do as well, or better, if they would only 
stand together and set their price on their tobacco. The world must 
have their tobacco, the Truste cannot grow it. If tobacco could be 
grown in Europe it would be sold by the farmers there just as they sell 
their potatoes and dairy products — at living prices. Let our tobacco 
growers throw off the yoke of bondage and sell their tobacco at a fair 
profit. The truckera on the Eastern Shore are doing this. The past 
year they did nearly $3,000,000 business. The fruit growers and peanut 
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growers can do the same. The success of the produce exchange has 
increased the profits to the fanners; it has advanced the price of land 
OD the Eastern Shore, and all kinds of business has been stimulated. 

FARM LABOE. 

The farm labor in Europe are trained to do faitliful work. What 
they do they do well, and do it so all the time, they are honest and 
reliable as a rule. 

The domestic help are moat faithful and energetic. What a con- 
trast to the slipshod negro labor we have worried with in Virginia, A 
gentleman in Eichmond procured a Scotch cook, through the Depart- 
ment of Agriculture, at $15.00 per month, ineluding board and lodging. 
This gentleman reports that his first month's grocerj- bill was $6.00 less 
than formerly. This domestic did the washing for his family, which 
saved bitn another $6.00. He noticed also quite a saving in his coal, 
and on the whole he considers he is paying really about $3.00 per month, 
and has infinitely more satisfaction in the work done. These domestics 
must be assisted in their passage over — they cannot come otherwise. 
The National Immigration law allows this. Why not let it apply to all 
farm labor? If Congress would only amend the law in this case it 
would greatly facilitate the immigration of farm labor. In Virginia 
these energetic and economical farm laborers would save enough from 
their wages in five years to buy a small tract of land and soon own theli 
own homes. Tens of thousajids of farm tenants, who are paying from 
$5.00 to $50.00 an acre a year money rent, would come to Virginia if 
they knew the opportunities that exist here. The small appropriation 
made by the Legislature is only sufficient to start this great work for 
Virginia. This work is the first that Virginia has ever begun in foreign 
countries. For twenty years the Western railroads and Canadian agents 
have been warning the home-seekers abroad " not to go South;" that the 
country was very unhealthy and very hot; overrun with negroes; that 
the new comer would have to eat and associate with the n^roes; that 
the people died rapidly with fever. No one had ever denied these tales 
about Virginia before this past summer. The first work to be done 
must be educational, to refute these base slanders on the fairest land in 
the world. It is important that the first immigrants be well located 
and kindly treated. They will soon become the best advertisers the 
State can have. The act by the Legislature confines our work to farm 
labor. Our agents abroad are instructed to send only people who axe iised 
to work, and who expect to work when they get to Virginia. They have 
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been coming every fortnight in bunches of 8 to 12 people — mosU? 
familiea — and are located with farmerB who have applied for them in 
the different sectioDa of the State. Many farmers have written to the 
ConunissioneT telling how pleased they are with their foreign labor. 
That they find them industrioua, honeat and willing to do anything. 
They soon learn our Virginia ways in doing things and they look to 
their employer's interest. How different this is as compared to the com- 
mon negro labor that our farmers are worrying with all over the State. 
The majorii^ of the labor are heads of families, and the farmers who 
have them employed are assisting them to bring their families. In 
some of these familiea there are boys and girls who are old enough to 
do work— the boys on the farm and the daughters help the farmer's wife. 
In one family sii boys came. Many of the first who came are writing 
home to their friends, advising them to come to Virginia, wh^e they 
can better their condition in life. This is very hopeful for the future, 
because there is no better, advertisement for a State than a satisfied 
immignint. If this work will be properly supported by the State the 
increased demand for land in a few years will doable the price of 
every acre of land in Virginia. The work will be kept going until it 
is hoped a larger appropriation will be made to greatly increase the 
results. People have come from England, Scotland, Ireland, Norway, 
Sweden, Denmark and Canada. Virginia has been advertised in the 
papers in all these countries, and pamphlets printed in ' the 
various languages. Many of the English and Scoteh wiU come here 
from Canada, on account of the rigorous climate. The expense of three 
months' advertising and work of agente in Denmark — when 300 families 
were almost ready to sail, a number having already booked their pas- 
sage — was frustrated by the Danish Minister in Washington, reporting 
to his country iiiat Virginia and the South was a very unhealthy country, 
overrun with negroes and not suiteble to the Danes. This false state- 
ment has checked the work in that country. Overwhelming evidence 
has been given the Danish Minister — the testimonials of Danes who 
have lived in Virginia for ten years, and by personal visits of Scandi- 
navians to him in Washington — all assuring him of the healthfulness 
of our State and the salubrity of her climate, the hospitality of her 
people, the kindness of her soil, and the fine opportunities offered the 
industrious immigrant. But orders from the home government were no 
doubt to " send a warning to keep her people at home." Some Danish 
families have come anyhow, and more will follow. The Scandinavians 
make g99d laborers and farmers. They are trained to efficient and hard 
msxkj they are frugal, and would in a few years become owners of small 
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farms. The Immigration Law pennita the States to assist immigrants, 
md if sufficient funds were available the State could bring thbusands 
to our fanners. Tke co-operation of farmers with the Department of 
Agriculture can be made helpful now. The majority of the immigrants 
ore now coming from Great Britian. They are good, sturdy workers. 

ENGLAND STOCK SHOW. 

England is becoming more and more a stock and trucking country. 
The writer attended the Eoyal Stock Show (Fair) at Derby the past 
eummer. This is the Great National Stock Show of England. The 
attendance was fifty thousand or more. 

The King attended this show and exhibits stock also. They do there, 
as in America — -put up prices at hotels, cabs, etc., on audi occasions. 
There were over five hundred horses there of various breeds — from the 
fetfooted hunters to the massive shires, that hoof the earth with a jar 
as they move about. The grooms, if you give them a chance, will give 
Tou a mile of pedigree of their stock. The horses are groomed with as 
mucli care as a lady mates her toilet. Every hair, even in the fetlock, 
must be in the right place, and their backs shine like a gentleman's silk 
hat. The classes of horses included hunters, hackneys, coach, ponies. 
uionntain and Mooreland, Shetland and Poloshires, Clydesdale, Suffolk 
and Cleveland bays. The cattle exhibit was immense, there being 
more than 1,000 short horns there — about one-third of the entire cattle 
aliibit. The cattle — in fact, all the stock at the show — were groomed 
Jbout as well as the horees. They were fat, sleek and shiny. Some 
with backs broad enough for a billiard table. The Jerseys were popular. 
The daintily-dressed ladies, who dragged their husbands quickly past the 
Wf breeds, would hold up at the Jerseys. One eaclaimed in the hearing 
of the writer : " Oh, you are a darling," as she saw a Jersey cow licking 
lier faira-colored calf. The beef breeds were largely in the majority. 
There were many strains of Short HomSj Herefords, Devons, Sussex 
Welsh, Bed Polled, Arberdeen Angus, Galloways, Ayshires, Highland, 
Jsrseys, Guernseys, Aldemeys, Longhorns, Kerries and Dexters. Among 
the sheep were Shorphire, South Down, Hampshire Down, Suffolk, 
"incohi, Leicester, Cotfewolds, Romncy Marsh, Wensley^ales, Dorset, 
Devon Long Wool, Dartmoor, Exmoor, Cheviots, Black-Faced Mountain, 
'*^^, Herdwieks, Welsh, Mountain, Eyeland. Some of these breeds 
'ere new to the writer, but all of them were good for the section from 
'hioh they came. In England much attention is given to the selection 
"f the breed to suit local environment. There were the large, the 
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middle, and the amall white breeds of hogi. The large and amall black 
breeds, the Berkshire, Tamworth, Essex, etc. 

The English, Scotch and Irish are all lovera of good Btock. Thai 
green vales and moors and grassj slopefl are dotted with sheep and 
cattle, that seem to be alwaya fat No wonder that their people feast 
on roast beef and mutton chops — famous the world over. 

The country and homes in England are neat, clean and ererything 
ia in order. The lands are fertile and largely in grass. The greai 
stretches and heathery hills of Scotland and her bold clifEs, that atop 
the surging seas, are ever fresh and entrancing. No one ever tires at 
looking at them. The people are sturdy, hale, even-paced, courteous— a 
great country and people. Ireland lies near by, with her ever-green , 
mountains and swarded valleys, where cattle, sheep and horses are in 
every pasture. Old Ireland can boast of as fine thoroughbreds and i 
hunters as the world ever produced. Ihiblin is a fine horse market for 
these classes of horses. 

The high state of fertility and production in the European lands 
show the possibilities in farming — that lands can be farmed by correct 
rotation and manuring for 2,000 years and continue to grow larger crops. 
Our Virginia soil is naturally as good aa that in Europe in manr 
instances, and if farmed in like manner will produce just as well— 

O. W. K. 
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FRUIT CULTURE. 



A Well-Cared for Orchard is a Good Insurance 
Policy to Carry. 



THE FBUinKa OF FBTJH TBEES. 

The subject allotted me is one of the most important of all the sub- 
jects with which the HorUcolturiat has to deal. If in the constnic- 
tion of the large and beautiful edifices that are being built in ever; 
large city in our broad and beautiful country, you were to place thedr 
coDstmction into unskilled hands, guided by an uneducated brain, 
although the stone, cement, wood and steel were of the best and a 
skilled architect were to make the most elaborate plans, writing ont 
the minutest details for his guidance, yet failure would be ineyiteble; 
his work would lack strength, beauty, symmetry. So it ia with the 
Horticulturist, he needs the same skill, the same training, with this 
difference. The Horticulturist must have a better education, a more 
cultured intellect and judgment above the ordinary. He has no plans 
for his guidance. He must be his own architect. You may argue that 
he has one of the greatest of all architects, one that gives him the most 
elaborate plans — Watnre — the great architect of the universe. To some 
extent this is true. If you go into the virgin forest you frequently find 
the most beautiful trees, tall, erect, majestic in their strength, symmet- 
rical in every outline, not a point left to be changed that would add to 
their attractivenese, but the Horticulturist who would benefit by follow- 
ing the teachings of this great architect must be a deep student of nature 
Btudies. She guards lier secrets well, and only those who by close obser- 
vation and deep thought delve beneath the surface are permitted to see 
and understand her intricate workings. Perhaps in the early days when 
Adam, the first Horticulturist, was placed in the Garden of Eden, it 
may not have required any particular skill on the part of Adam to give 
shape or in any way aid in the growth of the tree or the development of 
the most luscious fruit. An uneducated mind is satisfied with ordinary 
results. The child, if nothing better is in sight, is satisfied with little 
sour fruit growing in the hedgerow. 
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But we are living in a ppogressive age. The citizens of every town 
and city are becoming more cultured. Such producta as euppHed Hrese 
cities in the early days of our forefathers no longer satisfy the citizens 
of to-day. They have tasted of better things. Their natures crave 
tliem and they demand them. We cannot adapt the people to our pro- 
ducts. We mnet produce such goods ss the educated tastes of (he people 
demand; and of all the various product* there are none that have a more 
rapid increase in demand than for high grade fancy fmit. This is no 
longer a luxury, but has become an actual neoeesity. It is becoming 
as staple as wheat or any other product. Thirty years back 
when I planted an apple orchard of fifteen acres my neighbors wanted 
to know what I was going to do with the fruit, claiming they had to 
leave their's rot, having no sale for it. 

How is the outlook at the present time? Market prices for choice 
fruit are higher and the demand greater. Never in the history of our 
country were the prospects brighter than at present, for the future, for 
the intelligent and industrious horticulturist. In riding over the coun- 
try it is a sad and painful sight to see the rapid decay of the orchards 
on large and otherwise thrifty farms which forty or fifty years ago had 
large, good bearing orchards, now have but remnant* remaining; isolated 
trees scattered over large areas. These trees and parts of trees, long 
past their period of usefulness more through neglect and starvation 
than by old age, are left as feeding grounds for the tent caterpillar 
which defoliate them year after year, leaving their limbs exposed to the 
hot scorching sun, Irilling the bark, leaving them a prey to the flat- 
headed borer which soon destroys the little life that remains. These 
trees, once the admiration of the community, the delight of the chil- 
dren, the pride of the farmer, now stand bare and dewlate with their 
epitaph written all over their scarred surface — died of neglect and star- 
vation. 

How to remedy this ead state of affairs and avoid its repetition in 
the future is what I an; supposed to tell yoa. This is a difficult task, as 
it is a subject upon whicTi opinions differ, nearly every horticulturist 
and fruit raiser having some pet theory of their own which have proven 
eucce^ful in their case. Why not? There is no one royal road to suc- 
cess; BO that Nature's laws are carried out, it matters not if methods 
differ. One man plant? and prunes according to his belief in the char- 
acters of the constellations believing the -sign of the virgin to be one of 
fruitfulneee, in the iirst quarter with moon pointing down. Anothier 
believes the sign of the scale to be the right one, but he wants the last 
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qn&rter, with Dwon pointing up. You Trill find in every commnnity 

farmerB perfectly eane on all else who will not plant their fence-posta 
when the moon points up or plant their beans when the moon points 
down. But the days of ignorance and superstition are faat passing away 
and the bright rays of science are lighting tbe pathway and guiding the 
footsteps of the modem horticulturist. 

Pruning is the prime factor in the bnilding up of a profitable or- 
chard. The tree is as susceptible of training as a child ; in fact, more 
so, as you can train a tree aa you wish. You can prune for wood 
growth, you can prune for the development of fruit spurs. You can 
make or mar a tree by pruning. Tlie old saying, "there is a time for 
everything," is especially true with pruning, and that time is when the 
tree requires it. The trouble with pruning is, the work is frequently 
put off from time to time, and then too much is done at once, frequently 
to the injury of the tree. 

There is no branch in orcharding that requires better judgment than 
that of pruning. It is necessary to understand the nature and the habits 
of the tree you desire to prune; to nnderstand the individuality of the 
root system as well as the top. Trses differ greatly both in root and top 
formation. The peach, being a vigorous, rampant grower, requiring 
large amount of available food for its growth and maintenance and ma- 
turing of its heavy crops of fruit, has a large number of fibrous roots 
starting from the body and larger roots than ha« the apple and pear. 
He should know where these new roots start first in a newly planted tree, 
whether from the fibrous roots, from the sides of the larger roots, from 
the cut ends or as adventitious roots starting from the body below the 
collar of the tree. When he understands these he is ready for the first 
step in pruning. What methods shall we adopt? The string-fellow 
method, cntting off all the roots close to the stem or leaving mere stubs, 
or shall we cut off all roots to about three inches from the stem, or shall 
we leave all roots ten to twelve or more inches long. 

To decide as to the best method, a series of experiments were con- 
ducted at Newark, Del., first on heavy well-drained clay loam, with heavy 
subsoil eight to ten inches beneath the surface. Another trial was made 
at Seaford, Del., in a well-drained sandy loam with a stiff subsoil two 
feet beneath the surface, with 54 trees each of 8-year apple, 3-year pear, 
1-year peach and 1-year plum. Of these 18 each were stub-pruned, 18 
were pruned to 3 inches and 18 were pruned to 8 to 10 inches. Results 
at Newark of the 8-inch roots, 83^ per cent, lived ; 3-inch roots, 97 per 
cent, lived; stub roots 6S^ per cent, lived. 
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At Seaford, Del., S-inch roots, 94 per cent, lived; 3-mch roota, 100 
per cent, lived, and stub 86 pei cent. liTed. 

Of those at Newark, S-inch roots gave 82 per cent, first-class trees, 
3-inch roots gave 92i per cent, first-class trees, stub roots gave 22 per 
cent, first-class trees. 

At Seaford, 8-inch roots gave 86 per cent, firat-class, 3-inch root* 
gave 96 per cent, first-clase, stub roots gave 51 per cent, first class. 

In summing up we find that S-inch pruned roots gave best results. 
Eight-inch roots came second, while the stub or string-fellow method 
gave very poor results. 

I am frequently aaked by some one who is not particularly in love 
with work and to whom the string-fellow is very alluring, as by this 
method all that is necessary is to make a hole in the ground with a 
crowbar, stick in the close- trimmed tree and close the hole, with no 
dirt to handle, whether this method is not as good as planting in large 
holes. This question can best be answered as follows: 

In a moist soil, in a moist climate, in a moist year, fair results may 
be obtained. In stiff soils, in dry soils, in a dry climate, in a dry sea- 
son results are sure to be a failure. 

When shall we begin pruning? The first few years training of. a 
yvung tree determines largely the form and future usefulness of the 
tree. When a young tree starts from the seed, bud or scion in a nursery 
row it sends outside limbs along its stem and these aid in giving the 
natural taper to the stem from the ground up, giving it stiSnees. If 
these are removed too early while the tree is young, this symmetry is de- 
stroyed, the sap is driven to the top, the top increases faster than the 
trunk, it becomes spiadly, the trunk cannot support the heavy top and 
the results are deformed trees which, when they come into the hands of 
the orchardist, need staking to support them. The experienced nursery- 
man never makes this mistake. Trees coming from a first-class nursery 
never need staking; it is only those improperly grown. The short time 
a tree is in the nursery is insufficient to give the tree the proper form. 
The real training between the age of three and six years comes under the 
bands of tiie farmer or fruit raiser, and the success of that orchard de- 
pends upon the practical knowledge and skill which he possesses. If he 
has no knowledge of the habits of growth of the different trees and gives 
them improper pruning in early life, ali the skill he may attain in future 
years can never fully overcome the evils of early mistakes. 

Very few trees coming from a nursery suit every one planting an 
orchard. Some want their trees with high tops, others want low-headed 
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trees, and botli may be right, aa great succees has been attained undei 
both syetems. The man who wishea to keep his orchard under cultiva- 
tion, when in bearing, must have his trees trained higher, while the man 
who cultivates a few jears, then adopts the mulch ayatem, wants lower- 
headed trees. How shall this difficulty be overcome F By buying one- 
year old trees, i am frequently asked what aged trees to buy, I in- 
variably lecommend one-year old trees. My reaaons are, first, getting a 
good, 'strong one-yeax old four to six feet from the bud you get the very 
cream of the nursery. Anyone familiar wi^ nursery stock knows that 
only a small peroentage gets that size in one year. It must have strong 
individuality, a strong root system, full of vigor and stored-up vitality. 
Such stock makes the very best foundation upon which to build. This 
ia not the only advantage with such stock. You have, when cut back, a 
top and root properly balanced. You can form the head high or low, as 
you desire. Your fiiet step in pruning is the shortening of the roots, cut- 
ting off all mutilated roots. Hold the tree with the top farthest from 
you and the roots facing you. Then with a sharp knife cut off all the 
roots bo tiiree or five-inch stubs with the cut from below outward. 

The reason for this is when the tree is set in the hole the plane of 
the cut surface will be fiat on the ground. In a very short time granu- 
lations will be thrown out and rootlets will be thrown outward and 
downward', and in a few weeks the young tree will be securely anchored. 
After the trees are all planted, then prune the tops. The reason for de- 
ferring this until the tree ia planted, you can start all your ttqis at a 
uniform height. If the trees are two years old with tops formed, then 
cut back from one-half to two-thirde of last season's growth and always, 
unless the tree is very spreading, cut above an outside bud. If the tree 
is a one-year old, cut to a uniform height of two to three feet from the 
ground. Every one familiar with a young tree knows it is full of dor- 
mant buds from the crown to the top; not in straight lines, but ascend- 
ing spirally around the tree. In a short time after the tree is planted 
and pruned, if the weather be warm, these buds swell and send forth 
young, tender shoots, making the stem quite green. Now is the time to 
form the bop. Seize the bop of tree with one hand, count five buds from 
above down, then grasp the tree at this point with the other hand and 
with a downward sweep you rub off all the buds below. This leaves five 
buds to_form the new top. These limbs receiving all the nourishment 
they can use make rapid growth, and must be carefully watched, as they 
may become top-heavy. If such is the ease, pinch off above the outside 
bud. This dtecka the rapid upward growth and makes the limb moro 
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stuxdy. By this method you will have no forks. The teimiiuL bud 

grows 06 a leader, and tb^ four lower buds foim four Jimbs, all growing 
out in regular order and no one quite opposite another, with an oat- 
ward, upward tendency to each limb, having at its base a ring or collar 
formed which strengthens it to such extent that, though in future, when 
ladened with fruit, it may bend to the ground, it cannot split from the 
trunk. Very little more pruniDg is necessary during the first seiason. 
Early in spring of second Beaeon cut back fully one-half or better, two- 
thirds of last season's growth, except leader, which ehould not be cut 
back quite so hard unless you desire a very low sprtatding top. Thia 
pruning again gives the limbs an outward upward curve, thus spreading 
and forming an open head, giving that beautiful eymmetrical form com- 
bining beauty and strength. If through any mishap, carelessness or 
otherwise, one of these limbs should be broken, leaving one side with a 
large gap, this may be remedied by, instead of cutting above an outside 
bud, you cut above a side bud facing the gap. Then as the new growth 
curves toward each other the gap is soon closed. You may perhaps have 
a few crooked trees (acme varieties are naturally crooked grow^). This 
can be easily remedied with that wonderful implement, the horticultur- 
ist's standby, the pruning knife. I do not mean a large cumbersome 
hooked knife. I never owned one. I mean an ordinary strong, sharp, 
pocket knife. With such I can cut ofi a limb one inch or more in diam- 
eter with one smooth, clean cut. It is all in knowing how. Qrasp the 
limb with one hand, spring it npward and f oUow with the knif^ giving 
it a good strong pressure, and you will be surprised how easily it is done. 
Now, as to your crooked tree. With the knife, make two or three per- 
pendicular incisions in the concave portion of the tree the full length of 
the crook. Nature in her eSorts to heal the wound throws out granula- 
tions. This part grows faster, fills up the hollow space, acting as a 
brace, and in two or three yeu« the tree will be straight. 

Fourth year. Perhaps by this time your trees may be too spread- 
ing. If so, prune to an outside bud, thus throwing your new growtii 
upward and inward. It is presumed that you have cut out all un- 
necessary growth, and where two limbs cross one must be removed. But 
good judgment must be used to remove the right one, or later you must 
remove the other one, and this may leave a large, open space, making 
an unsightly gap and exposing the large limbs to sun-scald. If at any 
time you must remove a large limb, better paint the cut surface.' Trees, 
iiard-pruned, throw out many water sprouts. These should be removed, 
as they are uselese, aad rob the tree of so much nourishment, and make 
too much shade; but spare the fruit spurs. Many farmers, and eYCn pro- 
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fessional primera, tree butcherg I call them, do not know the difference 
between useless wood and froit Bpnrs. 

In 1880 I planted fifteen acres of orchatd. Tended it well. It be- 
came a model for beauty, and came into early bearing as any well-regu< 
lated orchard will. One day a gentleman called to see my orchard. 
After going through it he remarked : "You have a fine orchard, but you 
have made one serious mistake. You have too much wood in your 
trees." I aaked him to show me where. He pointed to the fruit spurs 
of which I was so justly proud, and said they were robbers, and should 
come out. I told him I wanted them there. He left, assuring me I 
would find my mistake to my sorrow. He said he was a fruit raiser 
and knew what he was talking about, 

A few years later, when this orchard was heavily ladened with choice 
fruit well distributed through the entire tree, this same gentleman 
again called. After again going over the orchard he said he had an 
apology to make. I asked him what. He said when he was here before 
he had said there was too much wood in my trees. Wow he saw I waa 
right and he was wrong. My trees were bearing heavily and scarce 
bending the limbs, while he had cut out all the fruit spurs and driven 
all the fruit to the ende of the limbs, bending them down, exposing the 
bare limbs to the heat of the sun, killing the bark which was taken pos- 
session by the fiaf-headed borers and his orchard was mined. In many 
sections there are i)eople who make a specialty of grafting and pruning, 
traveling from farm to farm. Some of them may be all right, but most 
of them ehould be avoided as a mad dog. They tell you your orchard 
needs pruning, which is doubtless true, as I never saw one that did not. 
They tell yon there is too much wood. Tou think, as it is their business 
they know it all, and as you are busy you turn them in. Later you 
come along to note progress and what a sight meets you. Your once 
beautiful trees now remind yon of a post planted with a few poles stuck 
on the upper end with a brush tied on the npper end of each. This 
professional tree butcher has trimmed off every fruit spur that was along 
the main limbs, leaving them bare, not only destroying all hopes of early 
and heavy bearing, but inevitably destroying the health and longevity of 
the trees, as no tree can thrive with trunk and large limbs exposed to the 
hot snn. Parmer friends, if one of these men should call upon you, 
question him closely, and if you find him an imposter, turn the dogs on 
him. M«iy wish to know the best time to prune. That depends upon 
the object. In young trees where wood growth and tree formation are 
the principal objects, early spring or late fall is the best time. But if 



b,CoogIc 



90 AVITVAL RBPOBT OF TH» 

your orchardB have an abundance of wood, h»ving the age with no in- 
clination to bear fruit, then you mufit adopt mme other method. Ton 
must check tlie Buperfluous growth and direct its energies in other chan- 
nels. There are various ways to attain thde; perhaps you have been ^v- 
ing too much nitrogenous food and too high culture. Try seeding to 
grass for a season or two, giving it more potash and phosphoric acid, and 
prune your trees in June. You will find that instead of wasting its en- 
ergies in making terminal wood it will develop fruit spurs throughout 
the tree, which the following season will bear an abundant crop. If <i 
tree, after all judicious means has been tried, still fails to bear, try the 
heroic remedy, ringing the tree. Take a sharp knife, make an incision 
entirely around the trunk or limbs, make another one one-eighth or 
one-fourth inch from, but parallel with the first, and remove the strip 
of bark.. This must be done in June, when the eap flows freely, being 
careful not to destroy the cambium. Or you may wrap a wire tight 
around the limbs. Either of these methods check the return flow of eap 
and develops fruit buds. If you doubt, try it. It will respond without 
fail, and if properly done will do no injury to the tree. But, as my 
article is getting lengthy, I will close with a few safe rules. 

Before planting, prune. After planting, prune. If growth is too 
strong, prune to check it. If the growth is too weak, prune to make 
more vigoroas. Prune for wood, prune for fruit. Avoid all forks. 
Remove all cross limbs. Cut out all dead wood. On cutting off limbs 
leave no stubs, bat cut close to the trunk or larger limbs. Keep the tmnk 
and larger limbs shaded. Encourage growth of fruit spurs along all 
limbs, that the fruit will be well distributed and not all on outside limbs. 
By using good judgment, pruning and fertilizing liberally but judici- 
ously the farmer will find the family orchard will be the most profitable 
part of his farm, besides the great pleasure it afEorda himself and 
family. — Dr. J. H. Funk, 



HENBING OLD TREES. 

THE SIMPLE ART OF PUTTING NEW VIGOU INTO OLD SPECIMENS THAT CAN- 
NOT BE REPLACED — MAKING BBPAISS AFTER INJURY FBOM 8T0BM8 
AND DISEASE, AND BRIDGE OBAFTINS FOR NEW BARK". 

The art of maintaining vigor in a tree that haa attained its tuU de- 
velopment differs essentially from that which concerns itself with the 
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shaping of the young one. In young trees pruning is done with the 
epecial purpose of developing a well-fonned head to the tree; but in after 
years the whole object of pruning is to maintain health and prevent as 
far as poseible the attacks of disease, at the same time oTBrcoming the 
results of injury and accident. 

Most of the "accidents" that happen to old trees are the resalts of 
improper treatment or negligence during their youth. 

KEitOVTSQ I.AIK3X LIMBB. 

Most fertile of all canses is the careless removal of limbs that have 
attained a diameter of a few inches. The best way to maintain health 
and vigor in the old tree is to see that when pruning is done on the young 
tree no stubs are left to rot and open np a channel for the entrance of 
fungous diseases or insects. 

When removing a large branch, cut as close as possible to the trxmk. 
The cut ehould begin from underneath, and after having sawn through 
about one-third of the way, begin with making a fresh cut on the upper 
side of the branch, and a few inches farther away from the trunk than 
where the first or lower cut was started. In dealing with a large or 
heavy branch, if this double cut ie not made there is sure to be an ugly 
split when the branch is sawn nearly through from the top. It will fall 
by its own weight, and tear wood anfl bark from the trunk. The pro- 
jecting stub must not be left thus. It should be again cut back eo as to 
make an even plane with the trunk of the tree, and the surface smoothed 
off with a chisel, and immediately coated over with some antiseptic or 
proRorvative material. Any common paint is good; Bordeaux mixture 
may be used ; hut the best and often handiest preservative is coal tar. 
It repels insects, prevents the entrance of fungous diseases, is water- 
proof, and its dark color, biding the white, newly cut surface of the 
wood, completely removes all appearance of the work thai has been done. 

HOLES .INn HOLLOW TRUNKS. 

An unshortened stub, or one that has not been antiseptically treated, 
altbongh properly shortened, will, unless the diameter of the cut is not 
more than two or three inches, inevitably rot, and form an agly hole. 
Most trees that are split by the wind exhibit hollowness from some such 
source. If you have a tree with a cavity of this nature in its trunk, it 
can be saved for a great many years yet by thoroughly scraping out all 
the decaj^ng surface matter, cutting away until live tiame la reached, 
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then either pamting or burning out the inaiilt, and plugging up the 
hole by a piece of wood, or Ming in with cement. 

Old trees will veij often have an A-sliaped cavity at the base. The 
rot in thia case works very slowly, as the disease does not travel upward 
so easily as it will work downward, and olten indeed a tree will endui'e 
until its existence is ended, as a result of some other trouble. It is 
merely a question of time, however, when the heart wood will be entirely 
eaten up by the decay, and nothing but the shell of living bark stands 
to carry an over-heavy top. An unusually heavy windstorm finds such a 
tree an easy victim, especially if the branches are in full leafage. There 
is no need to despair, however, even though a tree be thus ancient and 
hollow. An entirely artilicial heart can be put in. After having asBured 
yourself that the interior has been thoroughly cleaned out, fill it up sohd 
with cement, concrete, or even bricks and murtar. Build it up tight and 
well, and you will have a specimen that will defy the strongest etorm 
that ever blew. 

TH£ BROKliN CEOIOH. 

An evenly divided head — that is, where there are two leaders to a 
tree — is an ever-preeent source of danger. It will split. Sometimes, as- 
a result of a hollow formed in the angle rot will start and gradually hol- 
low out the trunk. Two things must then be done. First, the thorough 
cleansing and filling of the hole, and second, the bolting or bracing of 
the divergent limbs. Don't make the brace too near the crotch. It 
will be much more ^eetive if it is several fe^ away from the crotch. 
The method of bracing is very important, and usually it is very badly 
done. The easiest way to brace the two limbe is to fasten a chain or 
cable around one, and extend it to the other, fastening it around that 
also. Mechanically, the desired result is attained. But something more 
than mechanics must be considered — the very habit of growth of the 
tree makes this method of bracing a sure forerunner of speedy death. 
As growth proceeds, and the limbs attain greater size, the inelastic chain 
or cable will cut into the bark and effectually "girdle" it. Inasmnch 
as the actual feeding of the tree takes place through the downward Sow 
in the outer layers of the trunk (the bark), the effect of girdUng or 
severing Hie bark in a complete circle is merely starvation to the lower 
part of the tree. Above the girdle the branch will appreciably increase 
in size, below it remains as it was. Fortunately, there is little likelihood 
of the girdle becoming absolute, as the hark will grow over and around 
the cause of the constriction in most cases. But sometimes it is effective, 
and the roots of the tree die in the course of a few years. These girdled 
limbs are easily broken by high winds or storms. ,-. . 
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HOW TO IA3TBN. 

Bolt the crotclL Bo not support it by banda or chains. And there 
are right and wrong waje of bolting. The best way in fully grown trees 
is to bore a hole with an auger through both limbs, directly opposite 
each other, and paee through them an iron rod which fits snugly. Thi^ 
rod should be secured by a nut on each end, and sometimes a plate is 
used below the iiut, to give greater security. If the nut alone ia used on 
a atill rapidly growing tree, the bark will gradually close over it, and 
tl% ends of the rod will be lost to sight. This makes a neat appearance, 
and ia in every way satisfactory. On old trees, or on mature limbs, 
where any appreciable increase of girth cannot reasonably be expected, 
it will be better to countersink the head of the tod at eac^ end, finishing 
off with a dressing of paint, filling the cavity with cement, and finishing 
off the surface to harmonize with the bark of the tree. One of the illus- 
trations at the bottom of page shows the right and wrong methods 

of bolting. Another sat^factoi; method, where the decaying crotch has 
been filled in with cement, is shown at the top of the same page. This 
latter treatmeut can be appHed when it is desired to retain a branch that 
has been broken down, but which is not entirely severed from ths trunk. 
As a rule, however, a better result in years to come will be had from the 
immediate removal of the brt^en branch and encouragement of fresh 
growth. It will develop very rapidly. 

GOLD spurs IN YODNQ TBEBS. 

Afl a result of excessively cold weather, young fruit trets will often 
split perpendicularly along the trunk. The bark mugt be induced to 
grow again by catting back into the clean growing tissue, and treating 
the surface of the wound that is exposed to the air just the same as is 
done for surfaces exposed by cutting or pruning. If this is attended to 
in the early spring, the wound should heal completely in a year, and the 
tree will live to a healthy old age, quite independently of this accident. 
If neglected, however, a wound of this nature is likely to become trouble- 
some in so short a time that the ovnier of the tree will never need to con- 
cern himself with the art of mending old ones. 

The treatment above described should also be given to any large 
trees that have been struck by lightning. 

BBIOaE QBAFTIXa. 

Professional horticulturists often resort to what is known as bridge 
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grafting to secure a quick, new growth of bark over a large-sized wound. 
If a branch having a diameter of nearly a foot is removed, it will take 
several years before the new growth of tiie bark will completely cover it 
The result can be hastened by taking cions and eharpening each end, 
as for cleft grafting, and inserting them under the bark, where they will 
make a union. Grafting wax should be applied at the point of union, 
in order to keep out water. These cions will quickly cover the exposed 
surface, making a perfect tmion. Repairs to old trees are beet done 



any time during the winter because of the absence of foliage. Bridge 
grafting is best done in the spring time, when growth is moat active, 
and the whole detail of chopping, cleaning, and repairing is perhaps 
more conveniently and better done in January than at any other time of 
the year. If it is not done in the very early spring, attend to it in No- 
vember, before the advent of heavy frosts. — Courtesy Dovbhday, Page 
i& Co. Copyrighted. 
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UST OF BEST FRUITS FCR THE DIFFERENT SECTIONS OF 
VIRGINIA. 

Frequent inquiries have been received as to the best varieties of 
fruits suited to certain sections of tlie State. The list here given is the 
one recommended by our State Horticulturial Society. 

The subject of the adaptation of varieties of fruits to different soils 
of Virginia is n«xt in importance to a study of the soils themselves. 
To actually make a critical study of this subject is beyond the power 
of any one man or dozen men ; but personal observation, supplemented 
by a consensus of the best experience gathered from the State at large, 
ought to furnish very useful data. It is in this manner we have pre- 
pared the list submitted. In this list ■are included only such fruits as 
are thought to be the standard old varieties and a few of the most prom- 
ising newer sort*. It is scarcely to be expected that this list will meet 
the entire approval of all our fruit growers, but it is thought to be a 
step in- the right direction, and we earnestly invite all helpful criticism. 



A Nice Way to Market Vour Best Apples. 

There can be no greater mistake made than to plant an ill-assa 
lot of varieties of fruit. A few well selected kinds is the first essential 
to success in commercial fruit-culture. 

EXPLANATION OF SIGNS AND LETTERS D8ED. 

The star (•) is used to commend a variety; when it is desired to 
highly recommend a variety a double star (•*) is used in the column 
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under appropriate sections of the State, or in several, or in all section:, 
as may be thought proper. A. single star cominends a variety te 
highly, and a dagger (f) indicates that a variety is thought promising 
or should be tested. 

Color is indicated by various letters. As A, for amber; B, for 
black; Bl, blue; Br, brown; C, crimson; D, dark; Q, green; L, ligW; 
r, purple; E, red; Eu, russet; Sc, scarlet; Str, striped; W, white; 
Y, yellow. Combinations of these letters indicate shades of colors. 

Quality is indicated on a scale of 0-10. The figures set in thi; 
column indicate our judgmen^t on this point, 10 being the Irigliesi 
standard. 

Season is indicated, first by separating the varieties into groups s- 
near as was practicable, then in each group E is used for early; VE. 
very early; M, medium; L, late, and other combinations which will bi' 
readily understood. 

Use is indicated by K for kitchen, meaning all culinary uses; M. 
market, «nd D, dessert. Under grapes, W, for wine. 

Origin, when known, is indicated by abbreviations readily under- , 
stood. In this column we have followed the American Pomological j 
Society's lists when the- varieties occur therein and in all other point? 
liave consulted that list, though differing from it materially on some 
points. 
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■ NAME. 










i 


iJ 


i 


reuXrks. 




i 


1 


1 


1 


1 


11 


if 




SOMMEE. 








I 






ChenanKo 

Early Harvest 


Y.w: 


I 


v"e. 


K.M.D.; 


" t l 


' S Y Subject to blight. 
AmNot equal to Dest o\. 


Early Ripe 


Y. 




E. 


K.M.D" 


. .«. 


Pa^Oneof the best for cull 


Red Astracian 

Yellow Tran'pf 


4" 


6-e 


V- 


K. M. • 


-I' 


•Rus 
Rus 


Ripens unevenly. 


ArTDltN. 










1 








R. sir. 




L. 


kVd" 








Buckingham 


' 




... 


Excellent for culloarr 




T. 


10 


": 


K. M. |,. 

..„.j. 


■ 






Am 


Grimes (Golden).. .' 


an] desserf 
Mostly dessert apple 
r ale a tumn In lowe 




Y. R. 
Y. R. 
Y. R. 


Cm 


L. 
E. 

M. L. 


K. n. " 

K.M. d' • 

1 

i 


•• 


: 


«. 


N) 




llaldea Blush 


One %t \hn he=t f i 
family and maiLet 


tPall Chetic).. 
Smokehouse 

WINTEE. 


An excellent apple 
1 Ine df.- ..rt and o L 
Ingapfle 


Albemarle PIpplD,.. 


Y. 
R. 


10 


V. L. 
L. 


K.M.D... 
K.M. " 


„ 






VY 


Should be limited t 
spe lal s 11= 


{Black Twis/j... 




StroUR grower gnnn 
aUp,-r 

nih ZL ZZl 


Ben Davis 

Gano 


V. R. 

R.str. 


6 


L. 


M. 




: 




Ryl 
Ten 


Grimes (Golden) 


Y, 


D 


E, 


M. D. 1.. 

1 

K.a. Di * 




1 . 
"i 


Vfl 
X Y 


Mostly dessert annl'^. 




not well tested. 
















Yort Imperial 

IJ. F. Winter). . 


Y. R. 




.. 




■• 


" 




... 


Pa 


badly. 
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NAME. 


. 


1 


1 


1,5 


1 




i 

a 1 

< o 


REUARKS. 


CUamplon 


G.Y. 
Y, 

?: 


.! 


M. 
U. 


'^ 




i 




^g 


Good variety. 
Oood Tarletr. 


MeecU (ProHflo) 


Rhea (Mar«moili) 



NAME. 


5 


1 


J 


1 


1 


I 

I'll 


1 


5 
1 
1 


a 
1 

o 


RBIUARKS. 


SHUMEB. 


Ru. 
Y. H. 

Y. ku 

Y. Ru 

?:£5 

T.C. 
BrBu 
R.ItU 


8-9 

8-9 

S-6 

10 

15 
10 
7-8 

7-8 


L. S 

A 

L.A. 
A. 
A. 

W. 


K.D.M 

M*. 

D. 

M.D. 

M-D. 
K. M. 
E.M.D 
«.D. 

M.D. 


8. KDs 

i; S 

a Pa 

i>a Fr 
S. Beig 
S. Pa 

D-S Pt. 




(Munninys >. ., 


Abundant bearer. 


Summer Doyenne.. 
■Tjson 

(Ilm-hi-Hg} 


Best o( very earlieit 
Finest quality. 


Kleffer 


Heayrl>earer; null 
Ity medium. 






WlMER. 

Lawrence 


.., 








MY 


quality. 
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NAME. 


^ 






s 


1 




1 

1 


1 




BBMABK8. 


Dqkb. 

Boitense (Seine) 

M.r Vake.. 

Heaet. 

Ewly Parple 

{Oiugne) 


L R. 
B. 

A 

R. 
R. 

B. 


7-8 
8-B 

B-ID 
S 

6 


E. 
E. 

J.i 

L.' 
K. 

M. 


K.M.D 
K.M. D 

K. M. 




• 


Fr 

' Fr 

" Ear 

■* g" 

■ Fr. 
« Fr. 


Beat sub-acid oh'y. 
Generallj desirable. 

Hardy, Dot eitra fine. 

FlDe°QSa!lt7" 
Hardy, good bearer. 
Rots very badly. 

Bic late Bour cherry. 
The beat early sour 






Wood iOon.) 

MOBEUJO. 

Montmorency Large. 

























Early Kichmona 1b quite Interior to the MoreLloa 
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XAUB. 




1 

i ' 1 


i 


1 


i 

sit 

III 


1 


J 

i 


i 

5 


REMARKS. 


Very Eibh. ' 
AleKander W. R. 

(JreeUBboro .... U Y. 

Eahli, 

ISlahop (Barlyi. , 

rarman ...;...' Y. R. 
Early Crawford Y. II. 

Lee lOenerat).. Q. 
Mftuntaln Hose. W. R. 
Mt. JohndVlloin Y.R 

Medium. , 

CliaifS Choice...' Y. 

i)lfl»ii,oQ Tree.. ■ C. 
Slump ^. "■ 

LiTE. 

Ililycu (Comet) O.V,'. 

Heath (Cling).. W- R 
.^ttlWB.V ^.-It- 

Vkbv L.-.TE. j 

.\lbrlsht(Trliifrr 

KtarUe 





8-n 

5-U 




R.C. cw. 

"V 

F. ' W. 

f: 1: 

C. B. 
F. [ W. 
K. ' Y. 

1 
K V,' 


V.K 
V.E 

E. 

&. 

M. 

M. 

L." 
L. 

i 


nr. D 

M. D. 

M.n. 

IT 

i 


- 


I 

,1. 

j] 


t 




111. 

Tex. 
NJ. 

Am.' 
N.J. 

It 


Gd. comiDfi- 
ctal peach. 

One ot bf>^t 
In qu«IU)-. 

Gd. commer- 
Flne_ quBlltj- 
Stanld sort 

One of best 
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NAME. 


5 


1 




i 


1 


J 


1 , 
If 


REMARKS. 


•JAPjHIKSB 

GHonp. 

Frunua triflora. 
isurlmiik 


p. R. 

P. Y. 

R. 

¥ 


4-I> 
10 

ts 

4-5 
10 


C. 
B.O. 

c. 

g 

0^ 


E. 

V- 

V.B 
M. 

M. 

f. 

E. 


M. D 
K.MD 

M. 

IT 

K.M. 
K.M.D 


" 


- 


"i" 


» Jap. 

. Jap. 
- J«p. 


Good bearer but 

not hardj. 
Good bearer, mor. 


Rea June 




tEnBOPHis Ghohp 

Bavay Or. Qag'e. . .: 
nradsSaw 


Splendid plum. 
Good can Ding. 


Lombarii 

Shrop'a Damion 

Yfllow Egg 

Wild GoSs"'.''!'. ... 






"i" 


badly. 
Beat aamBon. 
Splendid plomB. 



■JapBDeee plums do not rot quite so badly a 
fUoBt European plnma rot badly here. 
Very lev persons have grown our native plu 
warrant recommendations. 



e best European pin mi 



b, Google 



AN.NUAl. ItEPORT OF TilE 





1 


1 


Black. 


7 
10 




Campbell Enrlj . .. 


I,. 


Moore (Early) 


v", 


Red. 




Delaware ".'.'.'.'.'.'.'. 

Winn:. 
IHBiDOiKl (Uoore-.) . 


VL. 
K, 

M 
















Stan. Com'cial gripe. 
Standard earLy. 
Stan, tor cEaret wine. 



Eie. where well gconn. 



Large. Interesting 

amateur grape. 
Fine cul'y & Uble usf.. 
Ricetlent commerdaL 
Oood gualll;. 



! 

NAME. 


Hi 


Si St 


S 

f 

1 

-: 


|> 


BE MARKS. 




? 


L. 

T. E. 




s 






"1" Ind- standard late. 






«oUIen 1 Queen) Y. 

Pride (or Ohio) ... B • 


1 


i 


■J. J. 

1 


me best yellow, 
rbe l>est late Wad 
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STRAWrEUBIES. 



NAME. 


, 


1 


s 


i 


^ 


i 

.5 

ii 




S 


i 

1 


d 


REMARKS. 


Aroma 


ac. 

V 
'i- 

f 


7 


Per. 
Imp. 

S: 

if 




i: 

E. 

1,. 

S: 

E, 






.■ 


111. 

II 

Ark.' 

If 




rta&aeh No. B 




•; 


" 


-. 


Old gWnil. sort. 








Hayerlana 

MUhel (Earl)!) 


Only for earlj. 
Promising late. 
Only tor amarenr. 
Good old Tarlety. 
Eic. commerplal. 


T«iin»BBee 

Tbompaon. Lady... 




i 


.: 



BLACKHEPJ!IEa. 







B 
10 




M. D. 
K.ti'. 


V. E. 


■::]: 


» 


Z 























rhamplon 


n. 

1 


5 

5 


.., 


1 


k:i..l 


'I- 


|.|.. E.,. 






Hed Dutpli 

White Grape 


",*• Enr, Standard red. 
••|"| Eur. ^Standard white. 



Downing Q. 

Houghton R. Y 

Rfd Jacket B. 
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APPI.K-GB0WBR3 WIN. 



Early m the season New York apple-growers decided that their good 
truit was worth $3 a barrel f. o. b., and decided to hold for that price. 
Buyers claimed that the large Western crop prevented this price being 
paid, and they decided to wait. A few of the buyers, however, realized 
that the Western crop had been over-estimated, and paid about $1,75 a 
barrel for their apples, for the growers came down to this basis, but not 
a cent lower. 

As the season wore on, however, the buyers became uneasy; the 
Western crop was not turning out as large as had been expected; 
prices were not as low as had been predicted, and when freight chargea 
were added the apples would he rather expensive when delivered in the 
East. The growers remained firm, and prepared to care for their own 
fruit. As the season closwl, the buyers began to hustle for apples, and 
fhen the price had been advanced, and fruit moved readily at about 
$2.35 per barrel. Buyers who had declined to buy earlier in the Keason 
at $1.75 a barrel were compelled to pay 50 cents a barrel more for their 
apples — and fhey hastened to do this before the price again advanced. 
The growers, by holding their prices firm, had secured fair prices for 
their fruit. 

It has been pretty well demonstrated by the experience of the pa^t 
season that the grower who produces good fruit, and who is prepared 
to pack his apples, can get about what the crop is worth. It is the hap- 
hazard plan of waiting for the buyers to purchase the fruit on the trees 
which has worked the hardship this season. The experience of Nev 
York growers this season is worthy of careful study by all Fruil- 
Orower readers everywhere. 



MR. LESTEE'S HAY CROP. 

Editor of the Henri/ Bulletin, Martinsville, Va.: 

I thought perhaps you would like to have a statement of my hay 
crop for tills year. I made and stored in my barns 38.^1 four-horse 
wagon loads of hay estimated to average 1300 pounds to the load making 
388814 tons of average value of $18 per ton amounting to $51.93S.r)0. 
No commercial fcrtiliner was used on the land where this hay was made, 
but I feed from 600 to 1000 head of horses, mules and cattle every winter 
and haul nnt from my barns and stables every spring from 1000 to 1200 
tons of stable and barn yard manure which I scatter broadcast witli 
manure spreaders and manure forks over my meadows. About one half 
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of the land where this liay grew is bottom laml and tiie other halt is 
up land, supposed to be about laou ueres all together. I would have 
made over 3000 tons of hay but for the early frost which cut luy haj 
crop short from 100 to 300 tons. 

My "hay is mixed hay, eoneisling of orchard grass, red clover, herds, 
grass or red top, timothy, English Ijlue grass, and Johnson grass, which 
makes a splendid feed for horses, cattle and mules. I feed my cattle no 
grain or ship stuff of any kind and some of them are fat enough in the 
spring for beef. — if. C. Lester. 



INSECT PHEVENTION. 



in avoiding the ravages of insects it is ae tme, as m preventing 
other losses, that "an ounce of prevention is worth a pound of cure," 
It is possible by practicing certain methods to prevent the occurrence 
of many kinds ,of insects, ^ome of which may never be remedied after 
they once appear. Ad example of this is the Hessian fly. There is no 
known remedy for this after once present in' the wheat, although it is 
possible by two or three methods to prevent the occurrence of this insect. 

The difference between remedy and prevention, therefore, is this: 
A remedy is a means that is applied to become rid of a pest or trouble 
after it is present, while a prevention is to be regarded more as a means 
of insuring against the possibility of its occurrence. It is easier to pre- 
vent the appearance of many insect pests than to remedy them, and it 
is also more certain end satisfactory. Xo one means of prevention will 
ever be found effective, but if the various methods that we here outline 
be closely followed, it is evident that combinations will result satis- 
factorily. 

For eystem in treating the subject, it is here diviclcd into four scc- 
tiona In the first we deal with farm praciicn. which means good farm- 
ing by various modified methods. One should be able to produce good 
crops, and at the same time avoid pests. This is the most important 
laethod of preventing insects, but it ia so complex that it in turn must 
lie treated in several sub-heads. 

(1) Rotation of cropa Every farmer knows that this means avoirl- 
ing the continued growth of one kind of crop upon the same land. 
We have invariably found pests to be most abundant in those fields 
where the same crop had been tried more or less continuously for 
years. The worst infested timothy field I ever saw was one that had 
been kept constantly in this kind of grass for sixteen years. Clover 
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Helds generally die out in a comparatiTely short time, since the varionJ 
kinds of peats that attack them become 6o abundant as to effect their 
destruction. The rotation of crops is especially desirable for sucb in- 
sects aa root lice, and flea beetles, and others that do not travel any great 
distance. The flea beetle, which is often so injurious to both -flie leaves 
and tubers of potatoes in its adult and larval stages, respectively, is an 
example of an insect that should be prevented by rotation of crops, 
rather tham remedied by any means that may be suggested. The necK- 
sity of rotation of crops Jb also to be emphasized in considering other 
insects, such aa wireworms and cutworma, that live in the soil. This 
kind of rotation is important, for example where com is to follow sod. 
One should anticipate the attacks by cutworma and wireworms, and thus 
prevent their occurrence. In knowing that such attacks are likely tci 
occur he may prevent them by certain farming method^ which we ehall 
give presently. 

Parallel with rotation of crops, we should call attention to the neces- 
eity of plaiting crops upon some portion of the farm not immediafelj 
adjacent to a field in which the same kind grew during the previouj 
year. Many insects, such as the Heseian fly, are able to travel the 
ehort distance, but do not readily travel a great distance unless un- 
oauadly favorable eonditiom occur. The practice of growing large area» 
ofrone kind of crop is also tending toward the increase of diseases end 
enemies of that kind of crop. For example, where peas have been grown 
in great quantities, there both pea lice and other pests of this particular 
plant have multiplied and proven especially destructive as a result' 
Where asparagus has been grown upon an extensive scale, the aspara- 
gus beetle and rust have been found most disaatrons, and where smA 
celery ie cultivated there are to be seen' celery caterpillars or strip^ 
worms, also mat, blight, etc. This applies to the enemies of most other 
crops, especially tobacco, potatoes, tomatoes, etc Thus by rotation of 
the kind of crop, and by planting in a region wh^e pests of that par- 
ticular kind of crop have not occurred abundantly, euch pests may he 
avoided. 

(3) A carefnl selection of stock for growth is very important, 
whether this be seeds, plants or live stock. These diould he esamineii 
to be sure that they are free from pests. For example, if peas and 
beans be infested with the weevil, or if wheat bought for seed be in- 
fested with granary pests, these insects are thus introduced into the 
premises, and are sure to be in readiness to attack the new crop in ^"^ 
season. Plants that are imported for growing, auch as cabbage, toma- 
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toes, sweet potatoes, strawberries and others, should be examined to be 
sure Uiat there are no lice or other pests upon the leaves, stems or roota, 
or within their tissues. Many fine strawberry beds have been ruioed by 
introducing into them new plants which had strawberry lice upon the 
roots. It is far better to avoid this by examining the new plants and 
rejecting the entire lot among which even a few peats may be found. 

The importance of a careful selection of fruit trees cannot be too 
greatly emphasized. The San Jose Scale has been introduced into 
nearly all the countries -of our State solely upon nursery stock brought 
to orchards and planted there to bear fruit. Various other pests of 
fruit and ornamental trees are brought into our State upon infested 
trees, ehinbs, and other plants, and it. becomes almost impossible to 
eradicate them after they are once present. A rigid system of selection 
and inspection is the best means of preventing such pests. If a grower 
does not tnow his enemies, let him be on the safe side, and suspect every 
creature »s being obnoxious until he can submit specimens to specialists 
and learn the truth. 

The selection of resistant varieties of plants is also important, as 
the American varieties of grapes for avoiding Phylloxera, Uruguay pota- 
toes to avoid blight and rot, Dawson's Golden Chaff wheat for avoiding 
Hessian Fly, Kieffer pear (though a poor variety) for San Jose Scale, 
etc 

(3) The dates of various farm operations are found to be important 
in preventing the occurrence of insects. This may at first seem strange; 
bnt let us cite examples : For cutworms or wireworms no remedies are 
entirely satisfactory; but is a preventive; one of the best measures is 
plowing and cultivating the soil in the late fall, as late as possible, and 
in early -spring, as early as possible. These insects are -in the larval 
stage in the groimd, during winter, and if the soil be stirred at such 
time of the year that it will come in contact with them where they are 
too cold and stagnant or dormant to escape it, it will freeze against their 
bodies and kill them. 

The date of aeeding is also very important. As for example, in 
sowing wheat late to avoid the Hessian fly. In this State.no wheat 
should be sown before the middle of September in the northern part 
and the firSt of October in the southern portion of the State. This 
is the best recommendation thaj can be given for preventing the in- 
juries by thia pest. However, it ■should be remembered that late seed- 
ing does not mean late plowing. The ground should be plowed early and 
put in the most perfect condition. A careful preparation of the seed- 
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bed is always of great impQrtance in giving vigor and growth to tk 
plants, and conse<iuently in making it possible for them to haye 
.strength to overcome the effects of their enemies. The date of eetting 
out plants becomes important to avoid the enemies. It is possible, for 
example, to set cabbage in the spring at just such time that the cab- 
bage root maggot or worm will attack it, because it will be the right 
date to receive the eggs of the fly from which this worm hateties. It is 
also possil)le, however, by planting cabbage a little earlier or just a 
little later to avoid the attacks of this pest, because the eggs of the flies 
will have been laid at the time of this planting. This is not only theory, 
but is the result of practice of persons giving us report* of such work. 

The date of cultivation and the amount of cultivation become very 
important in preventing and destroying insects. For insects in tlie 
soil the more cultivation that can be given plants^ the better, becaase 
pests are destroyed by that means, and plants are invigorated. The date 
of gathering a crop may vary according to the methods, the occasion, 
etc., and may be made such that serious pests will be destroyed or pre- 
vented. As for example, in destroying the clover seed midge, and pre- 
venting the occurrence of a second brood. This midge feeds in the 
larval stage in the young seed in the base of tht; blossom of red clover. 
One midge is at each single floret, but a hundred in a head. Where we 
5ee clover blossoms mature imperfectly, and only a few florets, or some- 
times even none properly developed in a head, it moans that this midge 
is present in dp,=tructive numbers. If clover be cut a week or tw 
earlier than usual, the midge is killed by being brought to an untimely 
end, but when clover is permitted to remain until fairly ripened or al- 
most ripened, as in accordance with the upual time for cutting cIotct, 
the midgo falls to the ground and is ready to go into the pupal state 
there and emerge as a winged creature a short time later. It then lays 
its eggs in the heads of the second crop of clover, and thus destroys the 
seeds of the crop which we wish to mow and thresh for seed. It can be 
f^een that early mowing of the first clover crop kills the midge in ifa 
worm stage, prevents its appearance to infest the second crop, and thns 
insures seed by a means better than any other that can be recommended. 

(4) The immediate destmction of unused parts of plants and all 
fallen fruits is imperative if one wish to avoid their diseases and pest? 
3° plants of this kind during another year. For example, if one should 
cut ofi' the tops of turnips and leave them in the field, the lice, and par- 
ticularly the eggs of lice which infested these plants, would be left there 
to become the source of continued infestation next year. If cabbage 
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heads be cut out and some of the leaves and roots be left, the enemies 
which may be on, and in these parts left, will be continued. It is far 
better to pull stumps and all deformed, worthless and diseased plants, 
and throw them upon a hot brush fire before they wilt. If left until 
after they wilt, some of their insect enemies may escape, from them, 
and remain to infest the next crop; likewise potato vines which may 
contain the borers which were bo destructive in the various parts of this 
State during the past year. Pumpkin vines, squash vines, etc., which 
contain the destructive borers, leaves and other unused parts of plants 
should be destroyed just a« soon as possible after the most valuable por- 
tion of the crop is gathered. This is not a remedy, but a means of pre- 
vention, as by this means the pest will not occur in such great numbera 
another year. 

The necessity of the destruction of fallen fruits should be empha- 
sized. In England the most successful orchardists are now keeping 
sheep and pigs in their orchards to destroy fallen fruits as rapidly as 
they drop. It is well kni'wn that such pests remain for a short time in 
such fruits. For example, the plum curculio, which stings not only 
plums, but peaches and apples, remains a short time, only a few days, 
in the fruits when they full to the ground. If they be destroyed, the 
second brood of this peat is prevented. The same is true of the codling 
moth and various other insects, and is likewise just as true of i 
kinds of plant diseases. It should be here stated that these ' 
means of preventing insects will, in almost all case^ be those that 
woqld be recommended by a botanist as a means of preventing destruc- 
tive plant diseases. 

(5) Clean farming. By this term we mean that kind of farm prac- 
tice by which one gets rid of all rubbish about the premises, board piles, 
brush heaps, leaves, etc., in which various insects, such as the long brown 
stinking squash bug, asparagus beetles, etc., hibernate or spend the 
winter. It is a good plan to rake or scrape together all material from 
the truck-patch and field, and burn it in the fall, after the weather gets 
so cold that the insects are not likely to leave it, or in the spring before 
it gets so warm that these pests fly easily. However, care should be 
observed not to destroy the small snakes and toads that hibernate in such 
places- These are so beneficial that one. will effect injury to his own 
interests if he does not watch and preserve them. 

By clean farming, we also mean the destruction of all kinds of weeds 
and all plants that are out of place. Many insects feed on all planar 
belonging to certain respective botanical families, as, for example, the 
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lice on the roots of the cabbage and cauliflower, feeding also upon 
muBtard. The Harlequin cabbage bug feeds upon mustard as well as 
upon cabbage and cauliflower. The root lice of these plants also feed 
upon weeds as well as upon cultivated plants. Thus, it can be seen that 
if mustard, wild kale, etc, be permitted to grow about the premises, 
even though the insects be killed on the cultivated plants by cultivation 
and other means, they will be continued from year to year upon weeds. 
Some insects feed upon various kinds of weeds they do not have culti- 
vated plants of certain kinds upon which to feed. An example is the 
Colorado potato beetle can live on the ground cherry. The destruction 
of weeds not only insures better crops, but also greater freedom fr'om 
insect peste. The destruction or prevention of volunteer grain and 
plants that are out of place, also means the destruction of insects which 
they cany. If wheat be harvested after it becomes dead ripe, for ex- 
ample, and the grains be scattered freely in the field, there is not only 
loss from the wasted grain, bnt also growth of volunteer plants in which 
the Hessian fly and other wheat-destroying insects are almost sure to 
multiply. 

If old or neglected trees be permitted to grow around the premises 
without care, they support the insects that will constantly menace and 
attack the desirable fruit trees. It is better to avoid this by destroying 
all plants and trees that are not needed. 

This sub-heading of "clean farming" should include the destruction 
of dead trees and branches in the orchnrd, scraping trunks and larger 
limbs to remove the bark, moss and lichens on trees, and other opera- 
tions which would prevent the insects from finding protection for pupa- 
tion and hibernation. The codling moth, for example, passes the winter 
in the larval stage within silken cocoons beneath the scales of rough 
bark upon the trunks and larger branches of trees. Not only many in- 
sects, but those germs or spores that cause disease of plants, remain dur- 
ing the winter in the moss and lichens on the rough bark, and if each of 
these encumbrances be removed, the pests and diseaws which they pro- 
tect or harbor are likewise destroyed. The codling moth and other 
insects pupate during the summer time also beneath the bark of trees, 
and their places of pupation should be destroyed in order to prevent 
their finding safe retreats and expoee them more readily to the attacks 
of their enemies. In dead wood there may oft^i be found the diaease 
germs and insects that caused the death of the wood, and if the branches 
be cut and burned at onoe, the causes of the trouble are destn^ed^ ond 
future difficulties prevented. 
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In clean farming, one might also include clean soil, not onl; free 
from weeds, but also free from diEease germs and insect pests. It is 
well known, for example, that potato scab, which causes the scabby ap- 
pearance of potatoes, is a" disease due to definite germs or organisms 
that live in the soil for years. Whea a field is once badly infested a 
potato grower ahould avoid planting upon this again until after he is 
assured there la no danger of infection, 

(6) Killing pests w'hile tbey are few in numbers is not only a tem- 
porary remedy, bat ifl also a permanent means of preventing their oc- 
currence in disastrous outbreaks. Many persons think that when in- 
sects are few- they may be neglected without serious consequences. The 
evils of such n^ligenoe often become too plainly emphasized. For ex- 
ample, a grower of pickles came to see ue a few years ago, saying that 
the large stinking squash bugs were destroying his entire crop of many 
acres for the third time that year. He eaid that they had been less 
abundant in previous years, but this was the first eeaeon in which they 
had occurred ia such great numbers. He said that he had written to the 
United States Entomologist at Washington, and had been told that the 
chief cause of their prevalence during that particular year in that region 
was the failure of growere to attack and exterminate them while few in 
number during previous years. All in^secte are likely to increase until 
an outbreak occurs as a result of lack of check upon them. Prevent this 
by destroying all that are obnoxious, letting no guilty bug escape. At 
the same time one should know which are Iris friends and not extermi- 
nate them. 

Many insects may be prevented by planting trap cropa for them, as 
in planting a strip of wheat the last of August in order to receive the 
eggs of the Hessian fly, and destroying it later. This is a means of pre- 
venting the pests from laying their eggs in the regular crop, which is to 
be planted soon> and for which they might wait a short time. Another 
example of the trap crop to prevent insects from injuring the desired 
crop is beans scattered through the field where cucumbers, melons and 
squash are to be planted in order to attract the flea beetles and serve as 
preferred food for these pests while the desired plants may be so small 
as to be seriously injured by them. Yet another example of trap crop 
is mustard, permitted to grow in the vicinity of cabbage plants, Cauli- 
flower, radishes, etc., to catch the lice and root maggots, destroying it 
as soon as it is found to be infested 

(7) A variation of the previous method is sowing a little lettuce 
smcng cucumber plants. This has been duly reported to us as beneficial 
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in driying away the enemies of the latter. Another plant likewise 
recommended for the same purpose is buckwheat, a few grains of which 
scattered among cucumber hills have been said to prevent the occur- 
rence of the striped cucumber bugs. (An auditor here said that he had 
prevented the occurrence of these bugs in his cucumber fields by scat- 
tering walnut leaves among the plants.) 

II. The second great group of preventatives is to be called me- 
chanical. By this we mean any obstruction that will prevent the insect 
from getting to the plants. The efReieiicy of mechanical devices depends 
upon the completeness with which plants are protected, especially while 
they are young. It is well known that attacks upon young plants are 
much more eerioua than upon older ones. Among the mechanical ap- 
pliances that have been used with satisfactory results one should men- 
tion wire netting put around fruit trees for borers. This should not 
touch the tree, as there is danger of eggs being laid through the meshes 
of the wire where it lies dire<:tly in contact with the bark. Paper closely 
wrapped around the tree serves the same purpose, and sticky substances, 
iuch as raupenleim and dendrdene, are also highly recommended as a 
means of protecting the trees from borers. A similar means of protec- 
tion is fi coating of paint made of pure white lead and linseed oil, of 
the consistency of cream or regular house paint, and applied to the 
trunks of the trees, down as far as possible, with a paint brush. Pro- 
fessor Alwood, of Virginia, has painted thousands of trees in this way, 
and reports that all have been protected in a proper manner and none 
have been injured. 

Among the mechanical devices we should mention barriers to pre- 
vent climbing cutworms, canker-worms and other insects from ascend- 
ing the trees. Bands of loose cotton tied around the trees will be found 
effective for this. Also sheets of paper, upon which tar has been spread, 
fastened firmly around the trees as sticky bands ; also metal troughs 
filled with oil, even sheets of bright, smooth tin fastened around the 
trees will prove too slippery to prevent the crawling insects passing over 
them. Various devices have been patented recently and put upon the 
market for this purpose, but they are to be recommended for only a few 
insects, such as cankerworms and climbing cutworms. 

If these are to be effective preventives, the time of year they are ap- 
plied is to be considered. For canker-worms, trees should be banded at 
this time of year, or about the time the leaves commence to fall, since 
the females are wingless and climb the trees to deposit their eggs. They 
do this very late in the fall, or very early in the spring. There are two 
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kinds of canker-worms, one called the fall canker-worm, because it 
climbs the trees and lays eggs in the fall, and the other the spring 
canker-worm because it leaves the ground to climb the trees and lay 
eggs in the early spring. Time trees should be banded both in the fall 
and spring in regions where canker-worms or measuring worms have 
been recently known, in order to prevent the pesta from occurring next 
year. 

Another mechanical contrivance that is worthy of mention is a 
cloth basket for protecting cucumber plants. Make this by sticking 
the ends of two pliable twigs in the ground in snch a way that the 
cross is at the middle of the arch like the central wickets in a croquet 
field. Over this double arch put a piece of closely woven mosquito net- 
tiDg or cheese-cloth, and spread earth around the edges to hold it down. 
The plant will need this protection only while young enough to keep 
within its limits. It is, perhaps, the best method to keep the plants pro- 
tected from the striped cucumber bug. If the meshes of the mosquito 
netting be large enough to permit the entrance of the pest, it may some- 
times crowd through, but we have known this to be prevented by dusting 
the plants with air-slaked lime to which a very little turpentine has been 
added. 

One of the best means of preventing the attacks of the cabbage root 
maggot is to slit a number of pieoes of paper from one side to the center, 
and put a pad or disk of paper around each plant just after it is set in 
the ground. When this pad is properly placed around the plant, flies 
cannot and will not lay their ^ggs at the roots. 

III. Chemical preventives — The use of turpentine and lime and 
other substances might be called chemical rather than mechanical ; but 
"ther methods are sometimes advisable, such as using a wash of potash, 
soap, acids, etc., in order "to kill eggs or pupse and prevent the next brood 
of insects, or prevent the laying of the eggs. It is especially desirable 
that in tim fall or spring fruit trees should be washed with some such 
material. A wash of tho hark of the trees with potash in water gives a 
very satisfactory result in preventing both diseases and insects during 
the coming year. Whitewash applied to the trunks of the trees, as well 
as to fences, destroys insects and specially prevents their attacks upon 
trees. A great deal of the value of the lime-sulphur-salfc wash for the 
San Jose Scale lies not in ita killing the adult scale, but in preventing 
the young insects from finding a fixing place. Lime or dilute Bor^ 
deaux mixture is used as a spray upon the leaves of potatoes for flea 
beetles, not because it is a remedy or kills them, hut because it is a pre- 
ventive or keeps them away. Lime is dusted around the roots of cab- 
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bage, onionB and radishes, and preveute the flies vhich prodnce root 
maggots from laying theii eggs in such places. Sand, with a little 
kerosene added, is a ^milar preventive of sach peste. Not only for in- 
sects, but also for plant diseases, are such chemical preTeaitivcB to be ad- 
vocated. For example, a mixture of two parte of lime and one of salt, 
putting a small handful around each plant, or in the soil as it is set, is 
recommended as a preventive of club root of cabbage. We have had 
gratifying reports of formulas published in our Monthly Bulletin of 
the lime and sulphur as a preventive of club root. If w« were discussing 
remedies, we should here mention nitrate of eoda from one hundred to 
three hundred pounds per acre upon fields infested with Hessian fly- 
The purpose of this is to strengthen the wheat, and thus prevent death to 
tlie grain by the attacks of insects, rather than to remedy the trouble by 
killing the peste. 

IV. Fourth and last in the group of preventives to be discusBed is 
the general subject of vital means. By this we mean every method that 
will give life, vigor and vitality to the plant Fertilizer in the soil, 
rtrong vigorous plants, good seed, good cultivation, pruning, thinning 
fruit, moisture, the absence of weeds and other means contribute as vital 
preventives of insects. 

Under this head, however, we wish to emphasize the dewrability of 
recognizing and preserving parasites. While parasitic insects are not 
of great importance during every year of their existence, they are the 
chief means by which nature suppresses insect outbreaks immediately 
following those years when such pests appear in immense numbers. 
When a diseased, sickly or paraeitized insect is seen about the premises 
let it remain, with the assurance that it will soon die, and the cause of 
its destruction will multiply and pass to others of its kind. It is to be 
regretted that definite means for either the propagation or preservation 
of beneficial insects cannot be given. 

Under the head of vital preventives we wish also to anphasize the 
necessity of knovring the higher enemies of insects, and preserving them 
at all times. Among these are toads, frogs and salamanders, serpents of 
all species, land turtles, etc. Also birds of nearly all kinds that may be 
found around the orchard or farm. These are natural enemies of in- 
sects, and feed while we sleep or work or rest. Let us learn to know 
them and preserve them in order that Nature's preventives may be effec- 
tive and man's remedies may not be necessary. — Professor Surface, Eco- 
nomic Zoologist. 
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The Kichest Agricultural Countries in the World are 

the Live Stock and Dairy GonntrieB. There 

is no Season Why Virginia Should Not 

be a Great Diary State. 



THE EFFECTS OF FEED8 ON THE QUALITT ASS aUANTITT 
OFMILH. 

All acknowledge that there is some relatimi between the feed and 
the milk. If onions are fed to a cow it is expected that the milk will 
have the odor and flavor of onions. The same is true of turnips, but in 
a less degree. If, however, the turnips or cabbage are fed in moderate 
quantities directly after milking, no bad result is noticed, because in 
thia case the system has had time enough to eliminate the malodorous 
material. 

There is another feed — silage — that is fully as strong in odor as 
onions, and to some persons even more unpleasant, and yet a cow can 
consume large quantities of even the rankest silage and produce milk 
without a trace of the eilage odor. 

This is denied by many dairymen, but nevertheless it is a fact when a 
man saya that he is having trouble with his milk on account of the feed- 
ing of silage, he is charging himself with carelessness, for it ia certain 
that the bad flavors entered the milk after it was drawn from the cow. 
The silage odor is very penetrating. It hangs to the hair of the cow 
and the garments of the milkerB; it fills the air of the stable. When 
silage is fed ]ust before milking and then the milking done without 
washing tihe hands, the milk is almost sure to be tainted. Milk left in 
the stable easily absorbs the silage odor. 

These odors that enter milk after it is drawn from the cow can be 
largely removed by aeration. Merely lifting the milk in a dipper and 
allowing it to fall in a current of pure air will remove the bad odors, 
but on a large scale it is better to use some of the modem machines that 
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uerate and cool at the same time. To test this matter with regard ta 
eilage I once divided a lot of frush milk, putting part iu the silo on 
lop of the silage in an open pail, while the rest was submerged at once 
in ice water. The milk remained in the silo several hours until it was 
thoroughly saturated with the silage odor. The pail was then removed 
to the dairy room and fresh air hiown through the milk until the air as 
it bubbled up smelled no longer of silage. This milk also was then put 
in the ice water. The nest day samples of each lot were submitted to a 
large dairy class without their knowing which was which. The majority 
of the claps decided that the silage milk was the better flavor and had the 
less odor. 

Why should good milk result from bad emelling silage and poor 
milk from onions? If a very thin slice of onion, turnip or cabbage ifi 
examined under a high power magnifying glass, the tissue will be 
seen filled with minute drops of a sulphur oil that imparts the pecu- 
liar odor and flavor. The system of the cow tries to burn up and 
get rid of all that would injure the milk, but these sulphur oils are 
among the most difficult to eliminate from the system and unless fed 
in quite smnll quantities produce a bad effect on the milk. On the 
other hand, the odor and taste of silage are connected with the acids 
of fermentation, and are easily d{'.stroyed by the cow. When silage 
first came into use, some persons claimed that the large quantity of 
acid it contained must be injurious to the health of the cow. A per- 
son who says this displays his ignorance of the cow's process of diges- 
tion. The first great etomach or paunch — occupying nearly half the 
cow's body — is, in effect, a silo. The food is here carried through the 
first stage of digestion entirely by the production of acid. No matter 
whether the food is green or dry, grain or coarse fodder, it is all fer- 
mented and produces large quantities of acid. Dry corn fodder in the 
cow's paunch evolves much more acid than the same stalks would have 
produced put green into the poorest silo. The cow's system bums up 
and utilizes this acid with ease, for that is what nature intended. 

The feed has an effect on the color of the milk and the resulting 
cream or butter. Green grass, clover and carrots are well known to 
give a yellow color to milk and butter. Of the grains, com and oats 
prohahiy tend to produce a milk most satisfactory for general house- 
hold use. On the other hand, buckwheat middlings haa the most in- 
jurious effect. When the first two are fed with good clover hay, Hi* 
cream is well colored and has a good consistency. Tt comes off the top 
of the pan in a thick layer and leaves skim milk that is noticeably dif- 
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fcrent in color from the cream. If now the change is made to buck- 
wheat middlings and timothy hay, the cream will become thinner and 
whiter. It will not cohere so that it can be removed as a layer, but will 
need to be dipped out a small amount at a time, and one can scarcely 
lell the cream from the skim milk. Such milk is unsatisfactory to the 
liousewife, and it will be impossible to make her believe — what is, how- 
ever, the fact — that the latter milk contains just as much cream and 
will make as much butter as the first. 

The feed effects the hardness of the butter, that is, its ability to 
stand up in hot weather, and also its grain. Corn and oats make a 
good grained butter, wheat bran and linseed meal a poor grained, while 
if buckwheat middlings are fed in large quantities, a butter is produced 
that: looks and cuts like lard. Gluten meal rich in fat makes a soft 
butter, while cotton-seed meal has the most pronounced effect of all the 
leeds in making the butter hard. Indeed in the South, where cotton- 
seed is fed largely, the butter-fat is so hard that the churning tempera- 
ture has to be raised at least five degrees. 

The phrase of the question most interesting to the dairj'man is, 
what should be fed to increase the amount of fat in the milk. So far 
no satisfactory affirmative answer has been given. The present belief 
of those who have studied the problem most thoroughly is that feed 
does not affect the richness of the milk, that is, the pounds of butter- 
fat in each hundred pounds of milk. The present doctrine is that each 
cow has her own normal richness of milk due to her individuality and 
her ancestry. This richness ^-a^ics in different cows; in some it is three 
pounds of fat per hundred pounds of milk, others four pounds, some 
five pounds, and a few still higher. Any good, hi?althy food given in 
proper quantity will bring the cow up to this normal quality of milk, 
and aft«r that no chancre of food can change quality, either to make it 
rich or poorer. During a long series of years I tried a great variety of 
feeding stufts on cows to see if 1 could find one that would induce the 
eow to produce richer milk. Only once did I succeed. When "cream 
gluten meal" first came on the market, it was claimed hy the makers to 
increase the per cent, of fat in the milk. I bought half a carload for 
experimental purposes, fed it to a herd of cows and noted the restilts 
with great care. The milk began at once to increase in quantity and 
improve in quality. When the experiment had lasted a week, I calcu- 
lated that if it would do every time what it had done so far we could 
afford to pay eighty dollars a ton for it. Then one morning one of the 
best cows was found dead, and examination showed the others to be in 
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a state of high fever. The dead cow's liver was found to be enormonfily 
enlarged. This explained the trouble. The liver is the part of the body 
that deals with fat in the food. The cream glutea meal was Very rich 
in fat and the four pounds per day per head contained more fat ttirn 
the liver could handle. An extra amount of fat had been thrown into 
the milk in the endeavor of the system to rid itself of tiie surplus. But 
it waa at the expense of health, and the other cows would have eoon suc- 
cumbed had the feeding continued. 

As already stated, this is the only time I have been able to trace 
any relation between the feed and the richness of the milk, though I 
have tried most of the feeds on the market in a great variety of combi- 
nation b. 

There are several changes in feed that are popnlarly supposed to 
influence the richness of the milk. Many believe that if a cow is M 
heavily with salt so that she drinks an abnormally large amount of 
water, the result will be an. increased flow of a poorer quality of milk. 
There is no such efEect produced. Most dairymen believe that when 
the cows are fed any wet food in large quantity, as, for example, silage, 
roots or wet brewers' grains, a similar result will follow. Their belief 
is incorrect, and arose probably in large measure from the influence of 
such foods on the color and the consistency of the cream, as already men- 
tioned. The belief is prevalent that when cows are turned to pasture in 
the spring, the change from dry feed to wet induces a larger flow of 
poorer milk. Indeed this idea is so grounded in dairy thought that it 
is incorporated in the laws of some States that allow a poorer quality 
of milk to be sold during May and June than during the rest of the 
year. I have tested this matter both with my own herd and with some 
three hundred cows belonging to several different farms and represent- 
ing widely varying environment, feed and care. In some cases the milk 
improved slightly when the cows went to pasture, in some it changed in 
the opposite direction. The average was practically no change. 

Yet every dairyman knows that milk varies in its richness. It, 
then, this is not due to the feed, what is the cause? Most of the varia- 
tion is due to the changes in connection with the progress of the period 
of lactation. Just after a cow calves the milk is the thinnest it is to 
be anytime in the year, and it remains with but little change in quality 
until the cow gets in calf again. Then, as the quality of milk gradually 
decreases, the per cent, of fat slowly rises, and the milk is richest in 
fat jiist before the cow goes dry. The extent of the variation differs 
widely in different cows. In my own experience I have had a cow that 



b,CoogIc 



COUMISSIONEB OF AORICULTURI! 131 

gave at first milk containing three and a half per cent, of fat, and just 
before she went dry milk of four and a half per cent., increasing only 
one per cent. Another cow just doubled from three and a half to seven 
per cent., while still 8 third cow on calving gave seven per cent, milk, 
and the last milking before she went dry tested over fourteen per cent, 
of fat — it was cream rather than milk. 

Then, too, there is usually a variation between the quality of the 
milk produced in the morning and in the evening. The rule is that 
the richer milk is given at the milking that occurs after the shorter 
number of hours between milkings. If the milking is done in the 
winter at ffiven in the morning and five in the evening, the evening's 
milk will be the richer, for there are only ten hours between the morn- 
ing and evening milkings. In the summer when the hours of milking 
are reversed, the morning's milk will be the richer. After allowance 
has been made for all the above mentioned causes, there is still a daily 
and weekly iluctuation in the richness of the milk due to causes as yet 
unknown. But the fact of this variation is certain. I have found it in 
single cows and in large herds, when there was no assignable cause. I 
have isolated a fine, healthy, vigorous cow and treated her with excep- 
tional care and regularity, and yet she has varied a whole per cent, in 
the richness of her milk during a single week. T^iis phase of the subject 
needs to be made prominent because a lack of knowleiige of the fact has 
led to many a wrangle and much hard feeling at creameries that pay by 
test. Because your test one week is different from the week before, do 
not jump at once to the conclusion that the creameryman has made it 
mistake or is trying to theat you. Either may be true, but the varia- 
tion in the test is not proof of either. 

The statement has been made that no change of feed will make the 
milk richer. It is easy, however, to lessen the quality. Any irregularity 
in the daily routine wiU be reflected in a smaller quantity— a change in 
milkers or in the manner of milking, a change in the time, place or 
order of milking — anything that is not expected or a lack of anything 
that is expected by the cow will, to a greater or less extent, interfere 
with the perfect working of the cow as a machine. Fright has a power- 
ful influence to take the fat out of milk. If the cow is driven to the 
bam by a barking cur, if she is beaten with the milk-stool for not stand- 
ing still, a less quantity of a poorer quality of milk is sure to result. If 
she elands out in zero weather until chilled, or is compelled to occupy 
a cold stable, the owner is punished for his lack of kindness by a de- 
cided lack of milk and cream. In general, it can be said that anything 
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(hat makes the cow uncomfortable in mind or body will both lessen the 
quantity of milk and decrease the per cent, of fat. 

The quantity of milk can be varied between large extremes, and it 
can be said in general that a cow of the true dairy type gives more milk 
the more food she digests. The largest net profit is usually obtained by 
feeding a cow palatable, healthy and easily digested food, almost to the 
limit of her capacity. 

If a richer niillc is desired, it must be obtained by getting a different 
cow. In concise language, obtain quality of milk by breeding and 
'quantity by feeding. But remember that only good, wholesome good 
given in clean, healthy surroundings will produce a quality of milk, 
cream or butter satisfactory to the patrons, and tha* the kindly treat- 
ment which beeps the cow comfortable in mind and body is the only 
method that will return full value for the food consumed. — Profesior 
Coo&e, Washington, D. C. 



ECONOMY IN PEED ENGLISH METHODS. 

The saving of feed is much promoted by allowing the animals to rest 
quietly without any excitement, and by keeping the stables at a tempera- 
ture from ■ 55 to 60. Degrees below this feed is consumed to keep up 
heat in the body, and above it perspiration is too free and causes loss by 
evaporation. A stall-fed beef will assimilate 17 per cent of the feed 
given, and will consume daily from 11 to 13 pounds of feed per 100 
pounds live weight. 

A hog will consume 26 to 30 pounds dry feed weekly for every 100 
pounds live weight. Hogs retain 20 per cent, sheep 18 per cent., and 
cattle 8 per cent, of the dry weight of the feed. Too much water in roots 
diminishes their feeding value, as a part of the heat produced is used 
in raising the temperature of the water to that of the body. 



COW PEAS AND INTENSIVE CULTTJEE. 

A man may have a very limited area under cultivation, but if he will 
keep part of that in cow peas, plant a still less acreage to cultivated crops, 
and with more intensive cultivation, and then keep alternating his tillage 
land with cow peas or clover and commercial crops, he will soon grow 
to be a very "big small farmer." or clue a larger one; ho simply cannot 
liclp himself. Cow peas will force him into prosperity. — Rural News. 
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BAISIKO HITLES. 

A LARGE ESTATE IN FAUQUIER DBTOTED TO EAISINQ THEBE ANIMAIfi. — 
SPLENDID PIUCES OBTAINED. 

Bbaleton, Va. — Strangers seeing the sights of Fauquier drift natur- 
ally to Wanenton, take a few short drives out into the surrounding 
couBtry, admire the scenery, the well-kept farms and the magnificent 
horses; are charmed with the vivacity, culture and bsauty of the gentler 
sex; listen to interesting stories of the many men who have made the 
old town famous in past days, and after a few glimpses out of the car 
ivindows leave under the impression they have seen everything that is 
worth seeing in the country. Yet, after due credit is given to all other ^ 
sections, the rest of the county cannot furnish as interesting and strik- 
ing a show ae the mule farm of 0. Shumate, about two miles north of 
this place. It also illustrates in a remarkable manner how o-ne man 
with capital and enterprise can create an entirely new industry with a 
profit to himself and the greatest practical benefit to the agricultural 
class for many miles around. 

A few years ago Mr. 0. Shumate purchased the Shumate estate, 
tlren one of the most fertile and best kept farms in the country, since 
when he has increased his possessions by the purchase of adjoining es- 
tates, all of which have been improved by better fences — principally 
woven wire and oak plank-^and the bringing of all the land up to an 
even, almost perfect, system of agriculture. His bams, for instance, 
are the largest and best arranged of any in this section, and all painted 
red with white trimmings, on a high elevation, catch the eye for many 
miles, while even his tenant houses are artistic and inviting to a degree 
that would make almost any city man fall in love with country life. 

About three years ago Mr. Shumate decided to go to raising mules 
for the Southern cotton fields, and announced that he would like to buy 
about fifty good mule colts a year at weaning time and promising to 
pay good prices. Inferior or stunted colts he will have at no price ; but 
for good colts his prices range from forty to sixty dollars, and even 
seventy for a four months' old colt. These high prices and the ready 
market opened up have resulted in a wonderful increase in the number 
of mule colts foaled in Fauquier county in the last couple of years. It 
fneouraged Messrs. J. B. Jones & Co., of Morrisville, to import a thou- 
sand-dollar jack from Kentucky, and three jacks had stands within two 
miles of each other in the lower end of the county during the season 
just closed. 
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Other pointe in favor of raiBing mnlee are that a small mare may get 
just as large a mule colt as a big mare, and it is eafe to breed a blind 
mare -without fear of transmitting the weakness to the offspring. 

As mules will thrive on coarser feed than a horse, are hardier, easier 
to break, and a pair three years old, well matched in weight, fonn and 
color, and broke to work, will bring from $400 to $800, it is easy to 
see there is a profit in it to the man who is properly prepared to take 
care of them. 

The matching of young mules is always a very important point to a 
mule raiser, as mules are seldom sold singly. The above figures would 
naturally lead one to wonder why others did not enter into competition 
with Mr. Shumate. The large amount of capital required to engage 
in the business, and the' long period during which this money must lie 
dormant, coupled with the high prices he pays and the possibility of 
mules taking a sudden fall in price about the time the first lot is ready 
for sale, easily deters others. And even though the possible profits are 
enormous, Mr. Shumate deserves the greatest appreciation for starting 
up a new industry in which the risks are so great, where the profits to 
others are so quick and large. 

Stubble fields are carefully mowed and the hay stacked to furnish 
the young mules "a piece between meals" during the dead season of the 
year. Whole fields of rye are sowed to furnish winter grazing. An ex- 
periment is being tried with alfalfa. Eight acres were plowed up, cov- 
ered over with well-rotted bam-yard manui-e, fifty bushels of lime ap- 
plied to the acre, and after this was thoroughly incorporated with the 
soil and all was worked up to a fine tilth, the alfalfa was drilled in 
along with two hundred pounds of high-grade fertilizer to the acre. 

A visit to this mule farm would painfully shock the rock-ribbed tra- 
ditions held by the average man that kicking, jumping and general cus- 
eedness are bom in each and every mule, and are utterly ineradicable. 
The writer saw Mr. Shumate go out in a large field and fifty-six yearling 
mules came half a mile in answer to his calls Mid crowded around him 
86 affectionately as so many sheep, while he walked carelessly through 
them, stroking faces and patting shoulders or rurajK in a way that 
would make the knees of the uninitiated tremble. A large drove of two- 
year-olds in another field proved just as gentle as did the forty or more 
colts purchased this year. Mr, Shumate declares it is all in the way you 
treat them, that there is no animal responds quicker to kind treatment 
than a mule, although he admits he owns one mule that will kick with 
its ears if its feet are tied. 
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Indeed, the stor yia told, whether fiction or truth the reader can be 
the judge, of an old, long-experienced sheep-killing dog, deodved by the 
gentleness of these creatures, thought that they were but a new breed of 
sheep, and with a longing to ta&te the flavor of the meat, he attacked 
tbem one night. It waa his last eheep-killing expedition, as the natural 
courage of the animal speedily reasserted itself, and the dog waa quickly 
kicked and stamped to death. Indeed, what has so often passed current 
as viciousness in a mule is probably nothing after all but intelligence, 
courage and & high spirit that resents abuse and mistreatment at the 
hands of a cruel, ignorant and unthinking master. — Times-Dispatch. 



ERGOT ASD EBOOTISX. 

POISON TO LITE STOCK. 



The unusual amount of ergot upon Beveral of the very common and 
important wild forage grasses of the State makes it hi^ly important 
that a note of warning should be sent out to the stockmen, giving a 
short statement in regard to the nature of ergot and the injurious re- 
sults which follow the feeding of hay that is badly affected. 

NATDBB OP ERGOT. 

There is a parasitic fungus known as Claviceps purpurea that grows 
upon many different species of grasses and produces at one stage in 
its development black or purple enlarged spurs which take the place 
of the kernel or seed in the grass head. Theae spurs are called sclerotia 
or "ergots," and are simply aggregates of the vegetative body of the 
fungus, which remain dormant over winter and serve to reproduce the 
fnngus the following spring. The original grass seed is entirely re- 
placed by the fungus in the formation of these ergots, and poisonous 
principles are developed. When hay or grass containing any consid- 
erable quantity of these ergots is eaten "hy stock, the injurious effecto 
dcBcribed in the following pages may result. 

The grasses which are moat affected with ergot are the wild rye and 
Tfheat-grasBes, Hay which consists largely of wheat and rye-grasses 
may contain as high as 5 or 6 per cent, of ergots by weight Single 
beads of these grasses may produce from one to as high as forty ergots. 
Other grasee^ 6uch as timothy, blue-grass and brome-grass, are also at- 
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tacked by the ergot, but only occasional roports have been received of 
the presence of the fungus on these species. It is very common on rye 
itt European countries, but in this country rye is less liable to attack. 

PREVALENCE AND DISTHIB0TION. 

During the past year the increased rainfall has been especially fav- 
orable for the development and spread of the ergot, and the amount 
has been gradually increasing. 

LIFE-HI8T0HY OF THE ERGOT FONGUS. 

In order to understand the methods to be adopted in checking the 
spread of ergot, it is important to know the life-history of the organ- 
ism. Several different stages in the life of the fungus may be noted, 
as follows: 

1. The sclerotium stage — The dark horny spurs or "ergots" are 
characteristic of this stage. Unless the affected grasses are cut for 
hay these all finally fall to the ground and remain dormant over winter. 

8. The spore-fruit stage — Shortly before the blossoming period of 
the grasses, these ergots produce several short erect stalks with globu- 
lar heads. In these globular heads an immense number of slender 
thread-like reproductive bodies or spores are produced. These are car- 
ried to the blossoms of the grasses and infect the young ovaries. 

3. The spkacelia stage — The young ovary is soon completely in- 
fested by the filaments of the fungus, and a second kind of spore is 
formed. At this stage a sweetish liquid is secreted Vhich attracts in- 
sects. The insects carry the spores from flower to flower and thus cause 
the rapid spread of the disease if the climatic conditions are favorable. 
The fungus grows throughout the ovary and completely destroys it, and 
finally produces the sclerotium, or ergot, thus completing the lifc- 
liiptory. 

PREVENTION, 

Ey pursuing proper methods much can be done to check the spread 
of the ergot, and also to make the infected grasses safer for feed. If 
grasses that are susceptible to the ergot are cut early in the season, 
or about flowering time, the ergots will not be formed. Hay which is 
cut at this stage is not poisonous to live stock, and the spread of the 
fungus to other wild or cultivated plants will be materially checked. 
Hay lands on which ergots have been- matured may be burned over 
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with some profit, as some of the aclerotia will be destroyed. If the ergot- 
producing grassea along roadsides and other waste places are cut several 
times each season, much good will also be accomphshed. Finally, the 
seed of susceptible grasses should be examined for ergots, as the disease 
may be spread from infected seed. 

STUFTOUS. 

The poisonouG effect of ergot eeeme to appear in the late fall and 
winter, and we may find many cases during the winter and early spring, 
due to the continuom feeding of hay and straw that is heavily charged 
with the ergot fungus. Animals may lc«e parts of their tail or ears, or 
their hoofs may slough off. In others we may see only gangrenous 
sores. These may l>e seen on the teats or on the mouth. The most fre- 
quent lesions are those of loosening of the hoofs so that parts, of the sole 
or wall may shed or slough off. We find this trouble more in cold than 
in warm weather, but this is not always the rule. 

Cattle may also abort from eating forage that is heavily charged 
with ergot. Ergot acts on the nervous system and on the circulation. 
It is, however, not always true that large doses of ergot will produce 
abortion. 

The symptoms are not very marked in the early stages. In ad- 
vanced eases there is local gangrene of the mucous membrane. The 
extremities, such as the ears, tail, and lower part of the limbs, begin 
to gradually lose their warmth and sensibility, dry gangrene sets in, 
and the parts harden and become mummified, and finally drop off with- 
out pain. 

TKEATMENT. 

As a preventive measure, the fields should be examined to see if 
they contain any ergots, as shown in figure 1. It is absolutely necessary 
to warn the farmers and stockmen against feeding this ergotlzed grain 
to their stock in winter, as it acts more rapidly and destructively in cold 
weather. Fields in which great quantities of ergot are found should not 
be cut for hay or pastured. 

Medicinal treatment is not' satisffictory in animals where the hoofs 
have sloughed off, on account of the time it would take to grow on a 
new hoof. This would incur a great deal of expense and sometimes 
more than the animal is worth. Where part of the tail or ears has 
dropped off, treatment can be used, such as cleaning the part with 
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carbolic acid and then treating it as an ordinary vonnd, and discon- 
tinuing tbe feed that contains ergot, eo that no more animals will be- 
come poisoned. — Nebrasica Bulletin No. SS. 



THE TRACTIVE FOSCE OF H0BSE8 

Showing the amonnt of extra force required on bad roads, over good 
roadg. Force of traction required of ooe ton on a level road. 

On rails, the force tractitm per ton, 8 pounds. 

On pavement, 33 ■ " 

On macadamized road, 45 " 

On hard dry turnpike, 68 " 

On dirty, 88 " 

On oompact loam, 119 " 

On gravel, 150 " 

On sandy and gravelly, ..-....• 310 " 

On ordinary road, 237 " 

On grass land, 300 " 

On loose sandy road, 457 " 



coHSiniFnoN of water bt stock. 

It is important to give the stocfe jflenty of vrater to maintain them 
in good condition. Approrimately the following quantity is consumed 

per head each day : 

.Horses at pasture, 6 gallons. 

Horses at work, 10 ** 

Bullock at pasture, 6 " 

Cow in milk, 10 " 

Sheep, yi gallon. 

Hog, 1J4 « 

In damp vreatlier eheep require lese water. 

In England it is claimed that a cow in good health and properly fed 
fill increase ter yield of milk to her seventh year. 
Ten quarts of milk should yield one quart of cream. 
One quart of c^eam should make twelve onces of butter. 
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A CHEAP CONSniEirrAI fOOD. 

Com meal, 56 pounds. 

Locust bean meal, 30 " 

Linseed cake meal, 16 " 

Sulphur, 2 

Salt petre, 3 " 

Salt, 2 

Fenugreek, ly^ " 

Gentian, yi gallon. 

Aniseed, J4 " 

Ground ginger, J^ " 

Carbonate eoda, yi " 

Sulphate iron, J-^ " 

Leoigated antimony, yi " 

lis pounds. 

This, like other oondimentals, are only good to sometimes stimulate 
the appetite in animak when it has been enfeebled by the use of unbal- 
anced rations. 



SKAPT OF HOBSES. 



A heavy draft horse sbould move at rate of' two and a half 

miles per hour on a level hard road, 2 -traw. 

On inferior road, 1 ton. 

On rails, 16 tons. 



LIVE STOCK ABE UANUBE FACTOBIES. 

Fifty head of cattle in six months, well littered will make 500 tons 
of manure, worth, eay, $2.00 per ton — $1,000. 

The horse produces in a year: Solid manure, 12,000 pounds; liquid, 
4,000. 

Cow: Solid manure, 20,000 pounds; liquid, 8,000. 

■Sheep: Solid manure, 760 pounds; liquid, 380. 

H(^: Solid manure, 1,800 pounds; liquid, 1,S00, 
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A thoiooglibred. No farmer can atrord to breed from aD^thlug baf a tborougbbred. 



THE VALTTE 07 A COW. 

The above heading is one which every cow keeper should always keep 
in mind in respect to each cow in his herd. A good cow is worth a good 
deal, while a poor one is worth nothing to keep. It costs but little more 
to feed and care for a good and profitable cow than it does to feed and 
care for a poor one. It costs in the neighborhpod of $35 yearly to feed 
a cow. Supposing that the good oow prodnced 400 pounds of butter fat 
in a year, worth $88, the profit accruing from this would be $53. If the 
poor cow produced ITO pounds of fat, worth $37.40, she would yield a 
profit of only $S.40; the former yielding a profit twenty-two times aa 
great as the latter one. This means that one good cow equals, in profits, 
twenty-two poor ones. The value of cows should be govemed largely by 
what they can produce. 
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Hw above example is n^tlier ubitniy nor abnormal. It is an actual 
caae. Similar iUnstrationa may be had on nearly all farms. Nearly all 
who keep cows at alt hare some good cows and s(Hne poor ones, Bome of 
them BO poor as to mn Uieir owner in debt. It does not pay to keep 
thes^ unprofitable cows, and, more than this, it does not pay to raise 
calves from such cowe. The unprofitable ones should be eold and thdr 
calves had better be fatteneif and sold to the butcher, for it is seldom 
that they make good cows. 

If a nd^bor has a real good milk oow for sale, buy her, even thon^ 
the price seems high. 

When "Shep" goes after the covb he generally becomes ambitions, 
«nd rounds up the herd a httle taslex t^ian is necessary. 




^^:!'iix 



Stiowln{ the effect tt tv>h 
milk on th^ {TQwtb of 
sennv, 



A herd of cows, galloping home from the pasture, their udders 
dangling from one side to the other, a cloud of dust surrounding them 
and followed by a barkiug dog or a boy on a pony, is something not con- 
ducive to good dairying. 

If the milk is milked from clean cows inio clean pails, by clean 
milkers, and cooled as much as possible, and as soon as possible, after 
it has been drawn from the cows, much worry, trouble and labor for the 
creamery and cheeee-factory men are everted. 

The making of good butter and dieese depends upon the kind of 
germs in the milk Mid cream, just the same as the quality of bread the 
housewife makes depends upon the kind of yeast used. 

Undesirable germs are everyirtiCTe, and it is impossible under prac- 
tical conditions to keep them out of the mUk, eo the next best thing is 
to cool the milk. Genns grow slowly at a low temperature. 
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HOW L&m> HAT S£ CHEAfLT IKFKOVED BT OBAZnTO, 

BY B. W. UAaBDDHB. 

Last snnuner I rode over a field which I had known for years and 
which had improved so much in the past ten yeara that I thought it 
worth while to give an account of the methods used to effect this im- 
provement, especially as they are very cheap and easy to follow. 

The field is sixty acres in size and lies on the eastern ^<^e of the 
South West Mountains, in Central Virginia. Tht land was originally 
good, but for many years prior to 1896, when tiie present owner came 
into possession, it had been rented out to colored tenants, and so worked 
down, abused and worn out that th«% was only about ten acres in the 
bottoms that the colored tenants even would cultivate, and the whole 
field was turned out as a common. The field was largely covered witb 
galls, sassafras bushes, and running briars; the grazing being suppplied 
by onions and chickory, A friend, after riding over the field, remarked 
that he did not see what good the field would be for grazing as he had 
not seen a sprig of grass from one end to the other. 

The purchaser in 1896 cut all bashes and cleared up the field as welt 
as practical without plowing, and each spring for several years sowed 
Kentucky blue grass at the rate of a peck to the acre on the surface. 
Twice Japan clover has been sown on the tops of the hills, and aoB 
light application of acid phosphate was made. 

The field haa been grazed continuously, which has helped to keep 
down the filth, and for short periods, two or three winters, some hay and 
fodder have been fed to the stock on the gaily places. The field has 
steadily and rapidly improved, the grazing bong better each year than 
the year before, and the galk, briars and sassafras have as steadily die- 
appeared, and now they are practically all gone. 

The first year it tocJc twdve days to bush it, while now half a day 
supplies. 

The field i« now praeticaJly all covered with a luxuriant growth of 
grass. From October to July blue glass fumishea excellent grazing, 
except, of course, during the wintw weather, and during July, Angnst 
and September Jai«in clover, crab grass and other summer graases grow 
luxuriantly. 

This field now fattens very many more cattle than it 6arrfy Itept 
ttliue ten years ago. 
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The accompanying photograph, taken early last fall, shows the con- 
dition of the field now. I am sorry that no photograph was i&kea in 
1894 with which to compare this one, but at that time this hill was 
mainly productive of galla and sassafra* without a. Sprig of grass. 

This field could haye been gotten to its present productive condition 
much more quickly by cultivation acocnnpanied witii heavy applications 
cf fertilizer or manui^ but the cost would have been much greater, and 
at the time the owner did not have the money to expend on it, nor was 
he so situated that he could cultivate it. 

The foregoing is given not as an illustration' of the quickest or t^e 
beet way to improve and build up worn-out land, but as the cheapest 
method to accompUab that end, and to show that by grazing and by 
judiciously helping the land a little Hue land wiU readily respond and 
show marked improvement. Therefore, if you have worn-out land, and 
have not the money to spend on improving it that you would like, or 
that some of your neighbors have, do not despair, but get scmie stocks, 
aid the- land all you can, and the land will respond nobly. 



ENOUSH WILTSmEE BACOIT. 

There is nothing in the breakfast bacon line that equals the Wilt- 
shire English bacon. How they make it: For 200-lb. hogs, when the 
meat is cold and cut up, salt lightly and leave over night. Next morning 
brush off this salt ; then rub in a layer of salt and one half pound of salt 
petre and 1 pound of brown sugar to each side of meat. Do this daily 
for three weeks, then wash it all off. Then smoke for a week; it is then 
ready for use. 



DUSTLESS CLOVES. 



TJ. S, Department of Agriculture is experimenting with a dustless 
TOriety of red clover brought from Eossia. This clover is void of the 
numerous small hairs on the stems of onr red clover, which causes dust 
in the hay and bloat in the green clover. No seed yet for distribution. 
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COXKERCIAI STOCK VEEDi. 

BT B. W. lUfiBUDESj J. B. BOBB AKD H. L. lUTIDSON. 
iVraca tHa Pure Food Bulletin.) 

In Pure Food Bnlletin No. 30 are given the reanlte of the chemical 
analTBifi and microecopical examination of one hundred and ten samples 
of oonunercial stock feeds, coneiating of wheat bran, chop, Baccharine 
feed, cotton seed meal, middlings, corn feed, oat feed, mixed feeds, gluten 
feedj and Beveral others, with two samples of condimental feeds. 

In table below is given the average composition of these various 
materials when pure, as given in the publications of the V. S.Department 
of Agrieultura By means of these values, a comparison may be made be- 
tween what was actually found in any feed here reported and the average 
composition of that feed. Of course, it could not be «xpeGted that every 
sample of feed would eqnal or go above the average composition of feed 
of that class, for the fact that there is an average, means that there are 
some samples which go below as well as some that go above that aveiage. 

In only two of the samples examined did the manufacturers guaran- 
tee the percentage of the valuable constituents. These are givrai in the 
table. This guarantee should be given in every case, as is done with fei^ 
tilizers. 

Hereafter the Board of Agriculture, according to its nJings, 
will require all commercial stock feeds to be sold under a guarantee, 
stating the minimum percentage of protein and fat they contain. 
This is an eminently proper requirement, as the purchaser should 
know what he is getting, and not have to buy blindly. Just as fertiliaen 
have to be sold under a guarantee as to the percentages of phosphoric 
acid, ammonia and potash th^ contain, so stock feeds should be sold 
under a guarantee as to the percentages of protein and fat iiiey contain, 
for is it not just aa important to have good food for stock as for crops? 

BXPLANATION OP THE TABLE. 
In the table are given tl^e percentages of water, ash, protdn and titi 
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with the sellmg piioe pen tcoi, and the ooustitutetite, ae ^own b; the 
micioBcopic ezaminatiou. 

Water — However dij a feed may appear, it always contains a con- 
eideiable and variable quantity of water, vhicb cannot be eeea or felt, 
but whicb can be 'driven out by beat. This water ia of no consequence 
nnlesa present in an unduly large amount. 

Ask — ^Tbe ash is what is left after the combustible part of a feed 
has been bumed away. When a large amount of ash is present, it shows 
that some mineral matter has been added as an adulterant. 

Protein — The term protein ia a general one, and is used to include 
all those nitrogenous materials whicb, when separated, bear a general 
resemblance in composition and properties to egg-albumin (white of 
eg£, flesh-fibrin (lean meat), and milk-cas^ (curd). This portion of 
the food is essential to the formation in the animal of albumin, fibrin 
and casein; in other words, lean meat or muscle, bone, blood and milk. 
TMs is the most oostly and by far the most valuable portion of stock 
feeda, and the^ should be bought for the protein which they nmtain. 

Fat — All feeds, contain more or less fat or oil, such as com oil, cot- 
ton aeed oil, etc, which is used by the animal t» produce energy and heat, 
or is stored up in the animal body as fat. 

If the percentage of water, ash, protein and fat are added up and 
subtracted from one hundred, the remainder 'will consist of fibre and 
nitrogen-free extract. The fibre is the essential constituent of the walls 
of vegetable cells, and is the most insoluble portion of the vegetable sub- 
stance and of quite subordinate value in food. The nitrogen-free ex- 
tract, sometimes called carbdiydrates, includes starch, sugar, gum and 
pectin. The use of these substances in the animal body is similar to that 
of fat ; they serve to furnish energy, heat and, after proper elaboration, 
fat. Fat, however, famishee over twice as much heat and energy as the 
nitrogen-free extract. 

Price per ton is the price asked by the merchant from whom the 
sample -was drawn, and ia given eo that after comparison with the per- 
centages of protein and fat it can be seen which is the cheapest feed. 

Microscopical examination shows of what material or materials the 
feed is composed. 

In studying j;he table it is seen that most of the samples are low in 
water, and that the amount of ash is about right, showing that no mine- 
ral has been added. 

The bran was fairly good, none of it was adulterated, but some was 
low grade. Most of the feeds were ot fairly good quality, some contain- 
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ing a few more hulls th&u they eboold, but the analyses on the whole 
show up quite well, except in some of the feeds which had a guarantee. 
Of the twenty-one sampleB which were furnished with a guarantee twelve 
fell below their guarantee in' protein and tiiree in fat. If all had been 
guaranteecl, they might not have shown up as well as they do. 

Two samples of condimental stock feeds are given, Noe. 496 and 
497. (See Bulletin So. 30). No. 496 was nothing more than corn 
middlings with a little rye, and a very small amount of fenugreek, and 
salt, and sulphur, and No. 497 was wheat middlings, with a small amount 
of charcoal, fenugreek salt and epsom salts. None of these added medi- 
cines were of any special Talue except under certain conditions, and 
generally they would be harmful rather than beneficial. The amonnt 
of them all in one ton of the feed is possibly worth fifty cents, but the 
feeds were sold at the rate of $166.00 and $13'5.00 per ton. 

It is a perfect waste of money to buy these condimental stock feeds. 
If your stock need sulphur, epsom salts, fenugreek, etc., go to the drug- 
store and get five or ten cents' worth of each, and then you will know 
what you are doing, and besides you will not he giving $100.00 and 
$130.00 for what is worth not over fifty cents. 



ATEEAGE COMPOSXTTOIT OF FUBS FEEDS NAIIED. 




NAME OP ARTICLE. 


1* 




1 


1* 




11.9 
12.1 
11.8 
11.0 
16.0 
16.1 
11.0 
8.2 
7.8 
10.1 


5.8 
3.3 
4.8 
1.5 
14 
1.6 
8.0 

r.2 
1.1 

6.8 


1S.4 
15 6 
14.9 
10.4 
9.2 
8.5 
11.8 
42.3 
24.0 
S3.2 
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SOKE 'EBSESnUAJA 70B TEE EABH£E f OULTKT "RATSTnt. 

BY SBORQB BISBAS. 

The rapid growth of the poultry industry in thia country during the 
past decade, and the steady demand, at high prices, for gilt-edge broilers 
and new-laid eggs hae been remarkahle. There is rapidly increasing in 
this cwimtry a claaa of consumers who demand the very best of e?ery- 
tfajng without r^ard to prices. The opportunities for profit to those 
who can produce the better grade of poultry and eggs are almost limit- 
leea, and they will find that "the buyer will seek the seller. It is esti- 
mated by those in the best position, to know that the poultry products of 
this country are worth each year a round $500,000,000. The govern- 
ment figures that 1^ poultry products are eixteen per cent, of the entire 
hve stock industry. In 1899 Virpnia produced $6,500,000 worth of 
poultry and eggs. In 1906 the value will be orer $10,000,000. The 
average selling price of eggs in 1899 was 10^ cents per dozen. Our 
average paying price tbis year, direct to the producer, will be about 33 
centa In 1905 there was sold on New York City's wholesale market 
$81,000,000 in poultry and eggs. Yet at no time was the supply equal 
to the demand on the better grade of goods. 

It is strange, hnt true, that the food coet is more to grow a pound 
of the cheap selling chicken than it is to grow a pound of the chickeu 
that sells at the top of the market. It is our view that the farmer should 
grow two broods of chickens — one for meat, the other for ^gs. 
The Plymouth Bock, when not in-bred, is the heartiest: and 
best seller, and will grow quicker for less money a sweeter, more tender 
and juicier flesh than any other breed under the average attention. The 
Brown Leghorns will lay more ^gs than any other breed, but it is our 
experience that the angle-comb White Leghorn is the best breed for the 
large egg-farm. The way to handle the two breeds to keep them from 
mixing can be readily accomplished in gathering the eggs — ^the Brown 
Leghorns laying a white, and the Plymouth Rock a pinkish egg. Let 
your Plymouth Bock roosters run with hens" all the time. During the 
months of April and May buy you a LegL^m rooster and put your best 
laying Leghorn hene in a pen. The eggs will be fertile in five days, and 
as soon as you have no further use for your Leghorn roosters kill or sell 
them at once. Never keep your laying hma more than a year after thev 
have cwnmenced laying. Keep Aout a dozen old Plymouch Rock hens 
for early setters. T^e co<^s diould be put in a dry place with the doors 
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and TindowB on the (^pooite side from the prevailing winter winds. Tha 
honse Bbould be free from crecka and the loof from leaks. There shoold 
be at the side of the house a shed for them to stay under on enovy, 
windy or lainj days. The roost ehonld be about four feet from the 
ground and on a level. Never let any chickeoB roogt higher than othera. 
The nests ahould be covered, bo tiiat the hens cannot roost in or over 
them. The coops to pen the little chicks in' at night ehonld be roomy 
with plank bottoms not attached to the coope, bo yon can lift them up and 
clean them oflen and easily. Clean the droppings under the roosta at 
least once each week and throw under them eome dry earth. Once eacli 
■ month dust your hens with Pyrethrum powders, or melted lard mixed 
with coal oil, rubbing the feathers good after dipping your hands into 
the miztnra The best thing to keep down the lice is the use of ine, 
air-elacbed lime. Throw several handfuls all around the coop, close 
the doors and windows, and, after the dust has settled, sweep it oS the 
floors and rooets. 

Twenty-four hours after taking the little chicks off the nest feed 
them for three or four days stale light bread soaked in milk. The next 
five days feed some kind of baked bread. Up until they are ten days 
old be sure to keep the tien tied or penned, so she will not run the little 
chicks to death. After the chicks are ten days old you can feed them 
cracked, broken grain or mashes ; but never feed them com meal mixed 
with water as a steady diet, Nor any kind of poultry at any time. It 
is the chief cause of so many chickens dying with diarrhcea. And re- 
member always to compose your mashes of at least two different kinds 
of grain, end the more variety the better. T^e mash should be mixed 
with bntter-milk when possible. 

The best feed for broiling or frying chicks is cracked com, berf 
scrap, and butter-milk, or mashes composed of bran and shorts^ ground 
oata and com' meal mixed with butter-milk. The best feed for laying 
hens is cracked com at night, with a jnaeh composed of bran and ^ort^ 
oats and com meal mixed with butter-milk for morning feed. If yon 
have not the milk with which to mix the mash, use plenty of beef scrap. 

Eemember, to get eggs at the time of year they are selling hi^ you 
must feed some kind of animal food to take the place of the bugs axii 
worms that the hens pick up, and cannot find after the first frost. The 
best substitute is beef scrap and butter-milk. The que^ion most fre- 
quently asked the writer is, "What must we do i» make our hens lay ?" 
After examining the fowls and premises, as a usual thing, we tell then 
to clean up the filthy old coops and lousy hens and put the hens on half 
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rations for five da;^ Theo clean up the coops again and the lice on 
the hau, and feed them ell the corn they will eat at night and a mash in 
the morning composed of bran, com meal and ground oats, mixed with 
butter-milk or bread scrap, with enough cayenne pepper added to make 
it hot. By way of change, if you have it, feed wheat, buckwheat, or a 
little ryei Always have plenty of gravel or grit hauled into the place 
where the chickens run. 

We have seldom seen a chicken too eick for us to attempt to care. 
When they have oolds give them little quinine pills. When they have 
diairhcea, give them a dose of castor oil. Feed them boiled rice mixed 
with scalded fresh milk. When they have the roop dip their heads into 
a tin can filled with a two per cent, solution of carbonic acid, or into a 
can of very warm soap suds till you thinl: the chicken is about dead, then 
feed tnilk and bread, and plenty of cayenne pepper. For the gaps havs 
yon a email air-tight box with a glasa in the top, into the box put a 
small iron kettle and into the kettle a few coab. Oi the coals put a 
few drops of carbolic acid and close the box. The chicken will soon get 
dnink and fall over. Then quickly throw the cIuLJen into the freelr 
air. The gaps will be gone and the chickea will soon get sober. 

Aim to market your egga at least once each week, l^svcr put them 
in salt, bran or pickla Keep them in a cool place in paBi^boaTd fillers 
that yonr buyer will furnish yon. Jast before selling cleai: tha dirty 
spots from them witii a dF7 cloth, and never wash them. 

No poultry should be killed for market not in good condition, O'lCi 
of the moet essential points in dressing poultry is to get all tile Bl.cd 
out of the body. This is done by hanging the bird by the feet, taMijj 
hold of the wings and locking them (this cani be done by bringing one 
over the other and catching the tip of the upper wing under that of the 
lower). Just the right thrust of the knife will reach the brain and 
paralyze the fowl. Belax all the muscles, so the feathers are easily re- 
moved and permit a free flow of blood before the fowl is dead. Do the 
sticking with a snail keen knife. Make two long cuts along the chicken's 
throat and month, eo as to sever the arteries, then quickly thrust the 
knife through the roof of the mouth into the brun, twist half around, 
quickly withdraw and commence to pull feathers. The proper killing 
is an art that requires practice and judgment When the bird is picked, 
plunge into cold water and let it remain for an hour, then take out and 
hang up to cool. Pack as soon as the body is thoroughly dry and the 
animal heat has left the body. In dressing scalded stock have the 
water near the boiling point. Catch the bird by the head and feet, dip 
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it into the -water and twist it around for ten seconds, then quickly with- 
draw. (Do not dip the head into hot water, ae it gives the fowl a 
eickly appearance.) Dip into cold water and hang up and pick. When 
picked catch by head and feet and plunge into boiling water for three 
seconds, then plunge into cold water and hai^ up to dry until ready to 
pack. The markets north of Baltimore call for dry-picked stock. In 
dry packing use clean, tight barrels or boxes. Line them with clean 
strong paper, putting a layer on top. Do not under any circumstances 
wrap the bir^ with paper. And we know you are often advised to do 
it, but the best buyers bare not the time to unwrap your goods and took 
at them. 

In shipping dressed poultry in the summer use strong clean barrels, 
boring three-inch holes in the bottom. Put in a layer of clean excel- 
sior, on this a layer of crushed ice about the size of hen eggs. Then put 
a layer of chickens in a circle around the barrel. Follow with a layer 
of ice and a layer of chickens until you reach within four indies of top 
of barrel. Over the last layer put two inches of crushed ice, over the ice 
a white woolen cloth, and over all a large cake of ice, so that as it melts 
it will trickle down through the poultry and reach the market in fresh 
condition. Put a burlap cloth over the top and fasten with the hoops. 
Follow these directiona and your poultry will reach the mturket in good 
order. We use the same method in shipping by express on the hottest 
summer days to New York City from our buying station 475 miles 
south of that point. We advise to subscribe for and read the poultry 
journals. In them yon will find many articles of practical benefit, and 
much tiiat will be of no value. Most of the articles are written bj 
Northern writers for Northern and Western conditions. Some ere writ- 
ten in the interest of advertisers who have prepared foods, poultry pow- 
ders and incubators to sell. 

When you wish your birds to win at &e fall fairs, about ten days 
before feed them some sunflower seed and flaxseed meal to increase tlie 
brilliancy of their plumage. Feed plenty of beef scrap to redden their 
combs, and into their mash put some cayenne pepper, ginger and all 
spice. Be sure to put plenty of Pyrenthnim powder on them to free 
than from lice. 

It is our opinion that the time is coming, and not far away, when 
every section in Virginia producing a good quality of poultry will have 
ft cash buyer familiar with the modem methods used in handling poultry, 
and using the same methods that we do in buying direct from the pro- 
ducer, and selling direct to the consumer, and paying for the stock on 
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the basie of iU value. It is tmreasonable to expect, in this age of pro- 
gress and fierce competition, that the seller will receive as much for his 
poor quality, small, dirty, salty, pickled, held — and consequently run- 
ning a large per cent, rotten — eggs, and black-feathered, poor, runty, 
hump-baeked, scalawag chickens, as those selling fresh, nice sized, clean 
and bright eggs, and pure-bred meaty ponitry. You can search from 
ocean to ocean, and you will find no section that offers as many oppor- 
tunities for the profitable production- of poultry as does Virginia. You 
do not have to contend with the long, cold winters of the North and 
West; you do not have to keep your birds penned up on account of the 
cold and snow; you do not have to contend with the roop that rages 
tbrough New England; you do not have the dreaded disease, cholera 
(except in a mild form), to what they have to contend with south of 
you. With the excellent railroad facilities your poultry quickly reaches 
the Eastern city markets, and the Western stuff that is long on the road, 
will never sell at near the same price that yon receive for your fresh 
eggs and poultry. 

Nbw CastlB, Va., Not. 12, 1906. 



IBISH POTATO DISEASES. 



QENERAL CONDITIONS OF HEALTH. 



Considered from the fanners' standpoint the potato plant is a ma- 
chine for the production of starch, the principal constituent of the 
potato, together with the small amount of other substances combined 
with it in these enlarged underground stems, which we use as food. 
The raw material for the potato substance oomes from the soil water, 
taken np by the roots and the gases of the air. While the sunshine 
and other conditions are favorable, these substances are organized in 
the leaves, and gradually pass downward, and accumulate as starch 
below ground. Since such important work is done by the slender fibrous 
roots and the expanse of leaves exposed to the sun, the necessity of 
keeping these organs in good working condition is easily seen. And 
theoretically one might say that the more water passed through the 
plant from the roots, and the more sunshine received by the leaves, the 
more potatoes produced. 

The ideal conditions for healthy growth are loose, rich, well-drained, 
but moieture-retaining soil of moderate coolness, rich in humu^ and 
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used in rotati<ni vith legumes. Heavy soils are not eo good as light and 
need to have careful management. Constant moisture is the first con- 
sideration^ but wet soil is equally as fatal to good growth as drought. 

Bapid and constant growth gives the beat quantity and flavor, though 
the latter varies with the soil. And the fundamental conditions must 
be kept up by proper coltivation, especially in the critical period in the 
life of the potato plant, just after the blossoms appear, when the strength 
is going into the formation of tubers. If the leaves can be kept healthy 
the% the life can be prolonged many weeks, and the yield correspond- 
ingly increased. 

SBBD WITH BE7SEBK0E TO HXAXTH. 

After considering suitability for derared use in earliness, produc- 
tion and quality, the variety planited should be selected for resistance to 
drougjit, disease insects, etc. And if it is desirable to grow one's own 
seed each season, the stronger, more productive and resistant plants 
should be pi<^ed out for seed, thus keeping up or improving the vigor 
of the stock. The vigor and health of the plant, wMch bore the seed 
tubers^ baa more to do with their bucccbb than the size of the tubers 
used for seed, or how they are cut. 

Partly rotten potatoes or those showing any imperfections, indicating 
lack of vitality, should never be planted, as they are apt to communi- 
cate diseases to those that grow from them, and the cleanest, most 
healthy-looking seed possible should be used. One poor potato, saved by 
planting it, is usually equivalent to throwing away a whole >iill. 

The weakening of the seed by too early sprouting has to be care- 
fully guarded against, and may be done by careful storing. The object 
of the tftaxch in the potato is to feed the young plants until they can get 
well-rooted, and they must sufFer if it is exhausted by sprouts that are 
lost before planting. The cut seed may be injured by drying out, or 
heating, if kept more than ten daye before planting. The partly dried 
pieces withstand rot better if planted in wet soiL 

As the country becomes older, parasitic diseases and insects multi- 
ply. While in the great potato lands of the West the plant grows luxu- 
riantly, and is but little injured by blight or insects, here these often 
cause the loss of one-half of what the land would produce without them- 
And we have become so used to this loss that we do not see the damage, 
and count this half crop a full crop. The estimated loss from potato 
diseases in 1904 was 15 per cent, of the crop. 

There are several different diseases caused by different germs or 
fungi. These are often confused, and though usually distinguished as 
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EaUre HenUhy PoUto Plant (Copr, kftor po1>nni). 

blight, lot and scab, there are several kindn of blight, also of rot and 
ecab; eatji due to a different canse, and often needing entirely differ- 
ent treatment. The following pages give some account of the diseases 
nuMt common here. 
10 
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The diseased condition known as scab, causing roughened, scabby 
Furfaces <»i the tubers, is mostly caused by a minute parasitic fungus, 
Oospora scabies. The funguB also lives in the soil from year to year. 
Alkaline conditions of thp soil favor the growth of the scab fungus, 
so that lime anjplant, iu'-'u^^tmanure, though valuable in increasing 
yield, are "to be used with caution and, perhaps, are better applied to 
the previous crop. Lime also favors rot. If the soil to he planted is 
infected with scab, some gre^i manuring mi^t be aown in the fall, 
and turned under in the spring, to give acidity bo tlie soil. Experiments 
in New York, however, failed to show beneficial resulte from grecD 
manuring to reduce scab. 

If seed potatoes, free from scab, cannot be had for planting, the seed 
can be disinfected before planting, by the use of either of the followiag 
methods ; then if planted in scab-free land, the resulting crop will be 
practically free from the disease. The seed potatoes may contain scab 
germe, tbough they appear perfectly smooth : 

1. Two ounces of corrosive sublimate, dissolved in hot water and 
diluted with cold wdter to fifteen gallons. Suspend the previously 
washed uncut potatoes in a coarse sack in this solution for one and a 
half hours, using a wooden vessel, as it acts on metals. This substaace 
is very poisonous and the treated potatoes should not be eaten by any- 
thing. After soaking the potatoes are dried, cut and planted as usual. 

S. Mix eight ounces (one-half pint) of commercial formalin (40 
per cent.) with fifteen gallons of water, and use as the other solution, 
but soak for two hours. Formalin is poisonous, but not so dangerouB 
as corrosive sublimate; it also soon evaporates, and does not ranain on 
the tubers as the sublimate does. 

Either of these may swnewlAt retard the germination, and will 
injure the sprouts that have already started. Fifteen gallons is enough 
to disinfect twenty to twenty-five bushels. Of course, if Wie seed is 
planted in scabby land, the treatment will lose most of its efficiency. 

Rolling the cut potatoes in sulphur, before planting, Itaa also been 
used to control the scab, but is more expensive than the solutions, and 
is often of little value. The sulphur helps the cut pieces to keep longer, 
and prevents rotting in prolonged wet weather after planting. Also 
scattering sulphur in the tows is used by some to destroy the scab germa 
in the soil, but usually it does little good. Also dipping in Bordeaux 
mixture has been used. 
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In VenUdnt fonnEldefayde gas has been used vitli as good success 
u the liqmd formalin to oontrol scab. Its use ie often more convenient. 

Certain varieties as Cambridge Russett, in particular, and also 
Caimen No. 3, American Giant, Sir Walter Ealeigh, Irish Cobbler, 
Scab Proof and Aurora, are recommended as resistant to scab. 

There are eeveral less ctsnmon scab diseases caused by other fungi 
and bacteria. 

BHIZOOTOirU. 

Small brown bodi«, not easily removed by washing, often seen on 
potato tubers, are caused by a fungus, lUiizoctonia or Oortieium. As 
& rule, th€y do not eeem to cause much damage. But iU' OMo a dis- 
ease called "rosette," caufling etunted growth end premature death of 
the potato plant, is ascribed to this fungus, and in Colorado a trouble 
called "little potatoes" is found associated with this fungus, which there 
sleo attacks the main stein of the plant near the surface of the ground. 

The formalin treatment given for scab has been recommended for 
this; also the planting of clean, well-formed tubersi 



This disease is caused by a fungus, Fusarimm oxysporiium-, which, 
growing in the stem, causes the plants to gradually dry up and die. 
The disease is indicated by the lighter colored and more or leas rolled 
up leaves. When dug the potatoes may appear sound, but internally 
Bhow black or brown streaks, and later are destroyed at least at one 
end by the dry rot. 

The fungus may remain in the soil for a long time, and badly af- 
fected land may have to be abandoned for potato growing for several 
years. The affected tubers should not be used for seed, 

BBOWN HOT, BACTBEIAL WILT OB WBT EOT. 

Tioi disease is caused by bacteria {Bacillus solanacearum) , which 
are introduced into the plant through the bites of the Colorado beetle, 
flea-beetles, etc., and mnltiplying cause the leaves and stems to wilt and 
shrivel, and working dovm into the tubers cause a wet rot. The same 
germ attacks egg plant, and causes the Southern blight of tomato, so 
destructive in thp southern.' part of Maryland. 

Very thorough and persietent spraying, nsing Bordeaux mixture 
frith arsenites to prevent the action of the insects, such as flear-beetles 
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and the commoQ potato bugs, which scatter the germ, and .to kill the 
exposed bacteria themeelvea, ie the beet treatment, although not pe^ 
fectlj efCective. The affected tubers should be dug early, and if stored 
thej mnflt be kept in a cool, dry place to keep back the rot. In plant- 
ing avoid land that haa recently bome tomatoes, potatoes, or egg plants 
affected with this disease. 

Soft rot or wet rot may develop in potatoes kept in moist and warm 
places, through the action of various bacteria and fungi. A large per- 
centage of iite crop ie often lost from wet weather before digging time. 
Tlrifl might be obviated by early digging, but there is also danger of rot 
if dug early and stored, unless some cooling is available. In huidling 
as much bmising as possible should be avoided, as the broken epidennU 
allow* rot-germs to enter. 

BASLT BUQHT. 

Thie disease is caused by the growth of the fungus Altemaria toJani 
in the spots on, the leaves. It appears before or about the time the 
tubera begin to form, or when anything else lowers the plant's vitality, 
and is indicated by grayish brown spots, with faint concentric circles 
like target marking on the leaves. These spots gradually become larger 
and in ten days half of the leaf may be brown and withered, and the rest 
of an tmhealthy yellow color, though the stems may remain green; ot 
the disease may pK^ress more slowly. Of course, the tubers stop grow- 
ing as the leaf-surface is destroyed, and the crop is cut short. 'Hiis 
early death of the leaves is often so common that it is thought to be the 
natural ripening of the vines. But when sprayed vines live many weeks 
longer and produce a much larger crop, the difEerence ie readily seen. 

The treatment is thorough spraying with Bordeaux mixture, A 
mist like spray should be put on all parts of the vine, Paris green being 
added to kill the insects. 

The MeCormack potato, now much grown in Maryland, seems de- 
cidedly resistant to this disease. 

LATB BLIGHT AND EOT. 

This is caused by the growth of the fungus Phytopkthora infettant 
in leaves, stems and tubers It is generally first seen in moist weather 
in summer, as suddenly, appearing, dark-colored areas on Hie leaves, 
which become eoft and bad smelling. It sometimes appears so suddenly 
and spreads so rapidly that a green field may, m two or three days, look 
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like it had been burned over, &e blighted leaves dying and leaving the 
bale fitems. It ie estimated that in l^ew York this diseaee caused the 
I066 of $10,000,00 worth of potatoee in one year. The disease may later 
appear In the tubers causing them to be black and brown streaked and 
to rot Other diBeases ma; cause similar affects on the tubers. 



This disease is not commonly destmctiTe in Maryland, as tie sum- 
mer temperature is not usually sufficiently low for a long enough time 
for the development of the parasite, though it hao caused serious loss in 
many parts of the United States since 1840, and has been destmctiTe 
at times as far South as Florida, being no doubt introduced on North- 
ern eeed. 

The treatment is preventative Bpraying with Bordeaux mixture and 
avtnding ihe planting of decayed or discolored tubers, which cany the 
disease over winter. Deferring digging as long as possible reduces lose 
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from lot in storage. The average increase dne to epraying for this di»* 
ease for fifteen jeare in Vermont is 119 bushelfl per aere, or 68 per cent. 
The inveetigationB of Jones show that although no varietiee are proof 
agaimt tloB diseaee, some are mudi lesB affected by it thani others. Earl; 
varieties may mature soon enough to escape the disease, bat if planted 
late may blight worse than others. Highly nitrogenous fertilizeis lowei 
resistance to late blight. Varieties rich in starch, rot I.ss from late 
blight than those rich in protein. Those with red, thick, rough akin 
rot less than thin-skinned vMte varieties. Varieties with hard, rODgh 
stem and small, rough, dark-colored leaves blight less. Some of the 
American varieties less subjected to blight are Dakota Bed, Rust-proof, 
Irish Cobbler, Sir Walter Baleigh, Doe's Pride and White Beauty, and 
some others not so thoroughly tested that have recently been introduced. 

INJURIES KOT OAITSBD BT PABABIIBS. 

The internal brown spot disease frequently noticed in the flesh of 
the tuber is apparently not due to parasites, and may be due to cultural 
conditions, being worse on light, dry soils or those lacking lime and 
potash. Some varieties seem more susceptible to it. It would be bet- 
ter mot to plant potatoes so affected. 

The leaves are often injured by weather conditions, and effects simi- 
lar to early blight produced. Dry, hot weather with lack of water in 
the soil will cause tip huruj which is the death and drying of the leaf 
margins, and sometimes spots away from the leaf edge, especially where 
punctures of flea-beetles have caused loss of water. Too deep late cul- 
ture will induce it. The name sun^cald is applied to similar effecte due 
to hot sunshine after a period of wet, cloudy weather. 

Plants in good, well-cultivated soil and sprayed with Bordeaux mix- 
ture are less liable to tip bum. Irrigation would be helpful when it 
oould be practiced. 

The leaves are frequently injured by poisoning with Paris green, 
applied dry, or even with water only, giving an effect peaembling earij 
blight, especially where flea^beetlee occur. By using the arsenical poisons 
vrith lime-water, or better Bordeaux mixture, thia injury is obviated, as 
well as great benefit gained from the protection against fungous dis- 
eases which the Bordeaux affords. Many farmers use Paris green alone 
in a very wasteful and injurious manner, and frequent cases of supposed 
blight are nothing but Paris green injuries. One pound per acre at edch 
spraying is enough. 
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light causes a Bomewliat poisonoufi substance, found also in sprouted 
potatoes, to deyelop in the outer lajere of the potato ; snch tubere turn 
greenish and aie strong fiavored, and un£t for food. 

Frozen potatoes have a sweetish flavor, due to the converaioni of some 
etarch into eugar. 

KOTBB OS SPBATINQ POIAIOBB. 

Ifany tests have shown that the best material for spraying potatoes 
for leaf dieeaeeB and insects is Bordeaux mixture containing Pahs green. 
It may be made as folloira : 

Five to six pounds copper sulphate (blue stone), diBsolved in twenty- 
five gallons of water; four to six pounds of fr^h stone lime, slacked as 
for white-wash in twenty-five gallons of water ; one to two pounds Paris 
gteen; mJT thoroughly and use fresh. 

The useful part is the copper, the lime is added to prevent its in- 
juring the foliage. The best mixture is that which settles out most 
slowly. It is best made by taking the cold diluted milk of hme and 
copper eulphate solutions and pouring them together through a strainer 
into the sprayer. The Paris green can be added at the same time. 

Properly made Bordeaux mixture is of a brilliant sky-blue color, or 
lighter as more lime is added. If the lime is poor, it will have a green< 
ish east If there is insufficient lime in the mixture, it may injure the 
fohage. A test of this can be made by dropping a little yellow pmssiate 
of potash (very poisonous) into the mixture. If the drops turn reddish 
brown, add more lime until the test repeated shows no change. A con- 
siderable excess of lime will do no harm, and is neccessary for spraying 
some sensitive things like peach foliage. Blue litmus paper can also be 
used as a test; it turns red if there is not enough lime in the mixture. 

When spraying is done on a large scale "stock solutions" of the 
copper sulphate and lime should be made up by adding one pound of 
lime to each -gallon of water in the lime stock barreil, and one pound of 
copper sulphate to each gallon in the copper sulphate stock barrel. These 
will keep indefinitely if not allowed to evaporate, and the mixture can 
be easily made by taking as many gallons of each as the formula calls 
for pounds, and dilute and pour together aa before. 

If one has a suitable water aupply, pipes and faucets to barrels on 
an elevated platform can be arranged to save labor of (handling the 
liquids. They can also be piped together into the sprayer and thus 
mixed, if always first diluted, 
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The ordinuy barrel pump, costing aboat fifteen doHats, is one ct 
the best arrangements ioi potato spraying, one man pumping and driv- 
ing the cart or wagim, and tvo others working the nozzles. Or with 8 
little more expense a ^et of pipes, with nozzles attached, in the proper 
position to spra; foor rows at a time, cqti be arranged so thai one man 
can do all the worl^ though lees effectively; for larger fields geared 
pnmps of similar stmctare to -the last mentioned are ueecl, and the labor 
i3 done by the horse, bnt they are more expensive ($60 to $75), and do 
lees careful work. It is essential to good work to have a pomp and nozzle 
that win make a fine mist, and not simply sprinkle the plants. 

Spraying probably would not be very profitable here on early pota- 
toee. Wherever late bli^t does damage it would pay weU. Three 
years test of spraying potatoes at tiiis Experimeid Station showed an 
average increase of 52 per cent on the sprayed fields, spraying three or 
four times from June to September, On late varieties when no blight 
was pres^it, experiments in New York show a net profit of $11 per 
acre, when potatoes were only twenty-five c^its per bushel. 

It will cost $4 to $6 per acre to give five applicatioie of the spray 
per season to potatoes. TMs includes labor for man and team and wear 
on sprayer, labor being estimated at fieventeen and one-half cents per 
honr, which is more than is usual in this State. Here we could usually 
spray at a cost of less th^n one dollar per acre for each spraying. Labor 
is the principal expense, after the spra3ring outfit is secured, as the mate- 
riala cost oomparatively little. 

As a general rule comm^ce spraying when the plants are six to 
eight inches high, and give four to five sprayinga at intervals of about 
two weeks. When the blossoms begin to come the plants Bhotjd be 
kept covered with Bordeaux mixture until they have completed their 
growui. 

The application of Bordeaux mixture, aside from preventing par- 
asitic diseases and repelling fiea-beetles, causes the plants to make a 
better growth, probably by profecting the foliage from the intense Bum- 
mer light and heat, and eo is of value even when no disease is present.— 
Maryland Experiment Station Bulletin No, 108. 



One acre of good cow pea hay will make as much protein, the muBcle 
and milk-makers, as two tons of wheat bran, and at one-half the cost, 
and the land is better after growing the peas than before, 
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Maitt Fabkebs Maxs a Sbbious Uistakb bt Fubohabdtq Chxap 



Eed clover (fig. 1) is the principal l^aminona crop of &b TTnited 

States, although the cultivation of alfalfa is increaeing rapidly. At 

the time of the last coisas there were approximately four million acrea 

in red closer and two million acres in alfalfa. Bed clover, appearing 

as it does in lotatioa at intervala 

of iJiree to five years on the greater 

part of the hest agricoltural land 

of this coontty, plays a most 

important part in the maintenance 

of sncccBsfnl agrienlture, and con- 

eeqnenbly special attention should 

be given to the qnolity of seed 

used. 

THE BEED QUAUTT. 

Bed clover seed of good quality 

is of large size, dark colored, hae a 

decided Inster, and is practically 

free fnxn weed seeds. Bed clover 

and timothy seed are sold in more 

grades than any other seeds, all of 

the large dealers offering from five 

Fm. I.— PUmt of Md cioTw. *» *«* qnaliHea at a time. Among 

these grades will he foimd seed tiiat 

is practically free from veeds and dirt., germinating 95 to 98 per cent., 

as weU as screeniugs made np of small, light^olored or shriveled brown 

seed with a large percentage of weed seeds, including dodder and many 

other noxions weeds. These ertremea are well r^resoited l^ til£ 

analyses of the two following samples : 
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Sample No. 1, imported at 5 1-5 cente per pound, contained about 
18 1-4 per cent of red clover seed that would grow, and most of this was 
small, light seed that would not produce vigorous planU. Jjarge quan- 
tities of seed of this grade are constantly being imported. The quality 
of Buch seed is bo poor that it is not often sold alone; neither is it t&- 
cleaned, as the good seed it contains actually costs more than the best 
quality of seed. None of this poor seed is imported to he wasted, but it 
ia mixed in varying proportions with better seed and sold to the farmer. 
Sample No. 2 contained more than 95 per cent, of red clover seed 
that would grow, and was practically free from weed seeds. In order to 
sow the same amount of good seed from these samples, it would be neces- 
sary to sow 514 pounds of the poor sample to 1 pound of the other. 
Every time 150 weed seeds were sown with the good sample, 733,567 
weed seeds would be sown with the poor one. 



Bed clover seed varies greatly in size, this being to a large extoit a 
good indication of quality. In average seed grown in the United States 
there are about 300,000 seeds to the pound. English seed is somewhat 
larger, having about 220,000 seeds to the pound, while Chilean seed ia 
much larger, having only 190,000 seeds to the pound. There are fre- 
quently imported large lots of screenings similar to sample No. 1 
referred to above, which are made up of light-colored clover seed, very 
small in size, there often being as many as 490,000 seeds to the pound. 

mPOBrED SEED. 

The United States is a large exporter of clover seed, our annual sales 
ranging from 5,000,000 to 30,000,000 pounds per annum. ■ At the same 
time we are importing relatively smaller quantities of seed of lowff 
quality. In most European countries there is some sort of seed control, 
either voluntary or otherwise, by means of which the people have been 
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educated to the use of seed of good qnalily. His leaves a large bolt of 
poor seed that cannot be sold there, irtiich, being off^^ for export at 
low prices, is sent to the United States and either sold as low-grade seed 
or, in case it is especially bad, mixed with other better seed in the so-called 
grading-down process before being pat on the market. 

A very stringoit seed law has recently been enacted in Canada, 
prohibiting the sale ihsre of se«d containing more than a very small 
nnniber of weed seeds. li contains the foUowiog clause : 

"The proTifflons contained in this act shall not apply to seed marked 
'not absolutely clean/ and held or sold for export only." 

While the proTigions of this law prevent the local sale of Bcreenings 
or seeds containing weeds in qnantity, it enconrsgcs the exportation of 
EQcb seed from Canada. 

As a result of the conditions in Canada and Bnrope the United 
States, where quality is not considered as carefully as it shoiUd be and 
where there are no restrictions on the sale of poor seeds, becomes a 
ready market for low-grade seed. 

That this low-grade seed is not imported for the purpose of reclean- 
ing is shown by the tact that in samples like No. 1 previously referred to 
the red dover seed which will grow costs nearly twice as much as the 
best clover seed offered on Uie market, notwithstanding the fact that this 
Eample was imported at 5 1-5 cents per pound, 

Chilean red clover — ^I^st year about 275,000 pounds of Chilean red 
clover seed were imported. This is especially fine-looklug seed on 
accotmt of its dark color and extremely large siza It has not be^i given 
a thorough trial in the United States, and it is not certain how success- 
fnl it will prove. It should, however, be carefully examined, as all of 
this seed which has been imported has been found to contain large 
qoantities of a large-seeded dodd^, which may prove to be a destroctive 
clover parasite ui the United States. 

THE DEAI^B'S PBOnr ON LOW-OBADB SBS). 

A large part of the seed dealer's profit is derived from the sale of 
Ecreeniogs and low-grade seeds. At the present time, when good seed 
is selling for about 15 cents per pound, from 3 to 10 cents ie paid for 
Bcreenings, which are mixed with better grade seed in making the various 
qoalitia offered by the seedsmen. This condition of affairs is lai^dy 
due to the farmer's demand for cheap seeds, snd it must be expected thai 
seedsmen will meet this demand. 
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ADULTERATION, 



Bed dover seed is not adulterated as often as alfalfa, Kentacky blue- 
grass, and orchard grass seed. Several samples, however, have been 
examined in the Seed Laboratory of the Bureau of Plant Industry 'which 
have been adulterated witii from 20 to 40 per cent, of yellow trefoil 
seed. Yellow trefoil is not cultivated in (he United States, but the seed 
is imported in large quantities from Germany for the express purpose of 
use as an adulterant of alfalfa and red clover seed. A few firms are 
apparently responsible for all the adulterated seed of this description 
which is offered for sale in the Utnited States. 

MAMMOTH OR SAPLING OLOVEE. 

Althoagh mammoth clover is very distinct from the common red or 

June clover in its habit of growth, coarsencBs, and earlinesss, the seed 

cannot be distinguished from that of the common red clover. It ia 

supposed to be slightly duller, but this is an unsafe distinction to 

make, and the purchaser must rely 

entirely on the dealer in buying 

mammoth clover seed. 

HOMB TESTING OF BBBD. 

Every farmer should have some 
kind of a magnifying glass. A con- 
venient and cheap form is a tripod 
lens, which costs from 85 to 50 
cents (fig. 2). A sample of seed 
should be thoroughly mixed and 
about a tablespoonful spread out on 
a sheet of white paper. By looking 
Pio. 2.-Magnifyli,g giM8. '^is over carefully under the lens 

most of the weed seeds and dirt can 
be separated from (he red clover seed. In this way the proportion 
of good seed can be estimated. Care should be taken that ydlow tie- 
foil seed is not mistaken for red clover seed. 

The percentage of seed that will grow can easily be det^mined by 
means of the simple test shown in figure 3. Two dinner plates and a 
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piece of canton fiannel or eame other similar cloth abont twice tlie 
flize of the plates are needed for this test. 

Mix thoroughly the red clover 
seeds which have been picked out 
and count 100 or 300 aeede just as 
they come, maMng no selection. 
Moisten the cloth well; lay one 
thickness on one of the plates, pnt 
tbe counted seeds on the cloth, lay 
the rest of the cloth over the seed 
and cover with the second plate, 
and keep at a tanperature of 
about 70° F. On the second and 
each succeeding day take out and 
eormt the sprouted seeds. In 
from four to six days all of the 
good seeds will have germinated, 
indicating the percentage of seeds 
that would grow when the seed 
was sown, provided all the conditions were favorable. 




SEED TESTING BT THE UNITED STATES DSPARTUBHT OF AOBIOUtiTDHB. 

The Seed Laboratory is prepared, as far as facilities permit, to 
examine without charge red clover and oth^ seeds for the presence 
of adnlterants or dodder, and to make tests both for germination and 
for mechanical parity. The test for mechanical pnri^ consiefis in 
determining the percentage of pure seed and of weed se^s, including 
dodder. All samples sent for testing should be not lees than two oances 
in weight, chould be addressed to the Seed Laboratory, tT. S. Itepart- 
ment of Agriculture, Washington, D. C, and should be accompanied, 
as far as possible, by the following information: ^ame and address of 
seller, year and place of growth, price paid, and name and addiesa of 



OHANQE OF SHED. 

Up to the present time little attention has been paid to local vaxietiea 
of the common grasses and forage plants, although it ia well under- 
stood that changing the seed of grain from one locality to anoUier has 
8 milked effect on the crop. 

The Department of Agricultnre is now conductiiig a series of e^wri- 
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mente to determine the effect of sowing red clover seed from one 
region in other regions having different conditions of climate and soiL 
About 400 acres of land are now under cultivation in carryig on these 
experiments. This worir is being done in SO typical red clover sections 
in the United States, about 20 acres being' used in acre plots in each 
plac^ each single acre being seeded with seed from a different locality. 
The results from the first two years' work have shown striking differ- 
ences in yield, earliness, and seed production in red clover from differeDt 



It is believed that as a result of this work it will soon be poesible 
to recommend types of red clover which are especially ad^ted to 
culture in particular localities. 

WEED SEEDS IK BED CJLOVBB B^SD. 

A considerable part of the impurities of red clover seed consista of 
weed seeds. Their presence is either incidental or intentional. 'Rieir 
incidental occurrence is due primarily to the weedy «>nditiOTi of clover 
meadows, by reason of which weeds maturing with the clover are har- 
vested with the seed crop. Weed seeds qualified by size and weight 
to accompany the clover seed Uirough the huUer and cleaner will 
tiien appear in the recleaned seed in quantity proportional to ihar 
abundance in VtiB £eld and the extent to which the clover seed is 
ledeaned. 

A long list of seeds liable to appear in commercial red clover seed is 
thus formed. As yet no single seed-producing locality contributes even 
a majority of the seeds of such a list, but owing to the wide-spread inter- 
change of seed in commerce and the consequent introduction of new 
weeds the number to be found in any one locality is constantly increasing. 

This process of weed distribution is slower than it otherwise would 
be, owing to the inability of certain weeds to thrive or produce seed 
in many localities into which they are introduced until they have passed 
through a period of acclimation. In the case of some weeds, however, 
the- conditions are revereed, resulting in greatly increaaed productivity 
of plants in their new surroundings. 

The most effective means for counteracting this progress of unde- 
sirable plant growth appears to lie (1) in the use of clover seed as free 
from veed seeds as possible, and (S) in the employment of special 
efforts to rid seed-producing meadows of such weeda as contribute to 
the impurity of the seed crop. 

A knowledge of weeds and their seeds is a primary requlHite to cany- 
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ing out these suggestions. In the following pages some of tlie more 
important weed seeds likely to be found in red clover seed are described. 
Some effort is made to draw a distinction between the seeds of plants 
already well established in this country and some of those etill found 
only in imported seed. This is to meet a general demand for a means 
of identifying home-grown seed, so that it can be purchased instead of 
imported seed. ITie presence in clover seed of weed seeds distinctively 
American is a strong indication of the American origin of at least a part 
of the seed. Likewise the presence of weed seeds distinctively foreign, 
BO far as we are aware at preset, is indicative of the foreign origin of at 
least a part of the seed. 

First-class red clover seed should contain very few weed seeds. Tiiia 
means at most but a few hundred and ^ould mean less than 100 
in each pound. Even this seems a large number, but clover-seed pro- 
duction has not yet received that special attention which insures per- 
fectly clean seed, and a few himdred weed seeds per pound constitutes a 
small number when compared with the thousands and tens of thousands of 
weed seeds per pound found in many samples of commercial red clover 
seed. In a series of tests covering 163 samples of red clover seed made 
in Canada in 1902, but 2' samples contained less than 100 weed seeds 
per pound, and bat 32 contained less than 1,000 per pound. Many of 
them contained from 10,000 to 40,000 weed seeds per pound. Even very 
amall commercial samples wholly free from weed seeds are extremely 
rare, 

IMPCBITIBa IS AMBRICAN-GHOWN SSSi CLOVER 8BBD. 

Considering first the condition of seed grown in this country, we 
find that of the list of from 50 to 70 kinds of weed seeds whidi will be 
represented in as many samples of red clover seed from different local- 
ities some kinds axe likely to be present in a considaable number o! 
tjie samples, others are apt to appear in over half of them, and a few 
are likely to be present in nearly every sample. The kind which pre- 
dominates is laj^ly dependent on the locality from whidi the seed 
comes. For instance, Canada thistle seed is not generally common in 
red clover seed, yet in Bulletin No. 8, of the Canadian Department of 
Agriculture, previously referred to, this seed is reported as found in 
more than 33 per cent, of the 163 samples examined. 

Tlie size of the clover seed, depending upon the locality where grown, 
the character of the growing season, and the extent of the cleaning it 
has received, has a marked iniluence on the kind of weed seeds carried 
by it. Thus, ozeye daisy seed, which is sometimes found in small, 
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poorly de&ned seed, ia seldom preseot in larg^ well-cleaned seed. It is 
quite poBsible that the varid;y or strain of red clover (not now recog- 
nized by ntune) bos much to do with the size of the clover seeds and tli^e- 
fore witb the relation of weed seeds to such seed. 

rUPDBITIES IK ScmyPEA.S-CB.OVnS BED CL07M SBED. 

The seed of red clover grown in Europe is subject to the same gen- 
eral conditions respecting weed seeds which prevail in tiiis country; 
but the fact that some European seed is smaller tlian American seed 
renders it liable to contain weed seeds not likely to appear with larger 
seed even of foreign origin. Such seed seems to be a rather popolai 
means of adulteration of better seed, and often appears on the Amer- 
ican market Many kinds of small weed seeds are brought into this 
country in this way, the importation of which would be prevented if 
the Intimate cleaning and marketing of fair-sized seed were given 
proper attention. 

With respect to foreign-growB seed it may be considered fortunate 
that soime of its weed seeda are those of plants which do not thrive, or 
at least do not fruit abundantly, in tiiis a>antry. Clover dodder 
{Cv^ouia epithymum Murr.) is an excellent and important example of 
a plant conspicuously injurioiis and fruiting abundantly in Europe; yet, 
while it ia equally injurious here wherever it secures a foothold, accord- 
ing to the best information obtainable it produces no seed in most 
instances. 

mBCBIPnOH OP THE SEED 07 SED CLOTEK. 

The following description of tfie seed of red clover {Tiifolivm pro- 
tense L.) may be useful in comparing it with certain impurities, par- 
ticularly yellow trefoil seed. Eed clover seeds vary considerably in 
size, form, and color. Their length varies 
^_ ^{^ from nearly one-tenth to one-twentieth of 

^^B wn _ an inch. Bulk seed of average size con- 

^Hh ^^.riT^I^B tains very few of these smaller seeds. The 
V^ ifliftk. ^^^F form generally is triangular, witih rounded 

angles and unequal sides. Two of the 
sides are convex, the other, including the 
scar of the seed, partially concave. The 
color varies from deep violet to light yel- 
low. Some seeds are violet throughout; 
others entirely light yellow; some present 
both coJorB. 3Sie surface is smooth and in fresh seed has a sli^t diffused 
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polish. Old dead seeds lose the fresh violet and yellow 
a dull brown color. (Fig. 4-) 



DESCBIPnONS OF WEED SEEDS UOST COUUOKLT FOCND IN BED CLOVEK. 

The following kinds of weed seeds are tlose most likely to he found 
is any sample of red clover seed offered for sale. Some of them, whoi 
tiieir presence is incidental, are never found abundantly. 

It is hoped that the illustrations, together with the descriptions, will 
enable the reader to distinguish these seeds as th^ are found in clover 
seed. The descriptions emphasize the principal characteristics of the 
seeds. Since these seeds are all impurities of clover seed, it is evident 
that they do not differ greatly from average clover seeds in size and 
shapa Reference to their size in comparison with clover seeds is there- 
fore given to assist In their ready detection. 

YELLOW rRBFOIL. 

The frequent use of the seed of yellow trefoil {Medicago liipiilvna L.) 

i.i an adulterant of red clover seed makes it one of the first kinds to 
seek in examining a sample of commercial seed. Itft identification, 
which ie the important step, is readily accomplished with an ordinary 
lens, dependence being placed on the color and characteristic form of 
the seed. The surface of bulk seed which has been heavily adulterated 
ssgiunes a greenish hue not seen in pure red clover seed. 

Yellow trefoil seeds are essentially the same size as those of red 
clover. Their color is generally greenish yellow in freeh seed, beeom- 




iag brownish in older seed. They never have the violet color of red 
clover seeds, and the lightest colored seeds are not so light yellow as 
the clover seed. Many of the trefoil seeds bear a light-colored stripe 
wtending on each side from the scar toward the broader end. Trefoil 
seeds are in general oval, while those of clover are triangular. The 
tip of the rootlet of the embryo rests within a more or less prominent 
U 
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projecting point beside the seed scar in the trefoil, while in the cIoTer 
seed the corresponding portion is broadly rounded, forming one of the 
three rounded corners of the seed, (Fig. 5.) Seeds of clover and 
trefoil are shown together for compari- 
son in figure (>. The seeds marked 1 
are clover ; those marlted 2 are trefoil. 



The pernicious parasitic plant known 
as dodder (Cuscuta spp.), an illustra- 
tion of which appears aa figure 7, is 
apparently becoming more common in 
this country, its seed having recenfly 
been found in 116 out of 521 samples of 
commercial red clover seed examined. 
Its frequent occurrence is no doubt 
largely due to the use of imported low- 
grade seed. Two kinds of dodder seeds 
are apt to be found in red clover seed 
in the American market. 

Clover dodder — The seeds of t!n' 
■well-known clover dodder of Europe , 
Fig. 7.-Fidd^a<jdd.r erowing od (Cuscuta epitkymum Murr.) are con- I 

fined almost entirely to European- 
grown clover seed, since the plant generally does not produce seed in 
this country. The seeds are much smaller than red clover seede, 
being about one-twentieth of an incti or less in diameter. Their 
small size should pre\ent them from being held in red clover seeil. 
but they are often abundant m small-seeded imported seed. Ther are 
oval and but slights flattened, or are nearly spherical. The color 
is light brown or dark brown sometimes ash-v gray. The surface 
is finely roughened and often la abundantlv pitted as seen under 
a lens. Minute particles of clay which have become rounded often 
look remarkabh lilvc these dodder seeds They 
crumble to dust, however under slight pressure 

Dodder seed under question aa to identity may 
be boiled for some tiuie in water, when the charac- 
teristic slender coiled embr^'o will emerge from the 
seed coat. 

The seed of clover dodder should be entirely 
removed from seed by the careful use of a sieve 
having a mesh not smaller than one-eighteenth of »•'"'•• •!*•• 
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an inch. Comparatively little ErBt-cIags clover seed will pass snch a 
sieve. A small sieve of this kind is very helpful in testing for this 
dodder when present in small quantity. (Fig, 8.) 

Field dodder — The seed of field doddur {Cvscuia arvensts Beyrich) 
sometimes appears in clover seed and in some instances may be very 
abundant. It is a native kind which grows profusely and produces an 
abundance of seed. The seeds are oonsiderably larger than those of 
clover dodder and eo cannot be entirely removed from seed without 
considerable loss, and only then in the case of the largest clover seed. 
This seed might very properly be more dreaded in this country than 
the notorious clover dodder of Europe. The largest of the seeds are 
about the size of the smaller clover seeds, a 
considerable proportion of this kind being 
smaller. They are yellowish, light brown, or 
grayish, and somewhat flattened. One face 
is rounded, the other angular, usually show- 
ing three unequal areas meeting at the angles. 
The anrf ace is duU, finely roughened, but not 
pitted. (Fig. 9.) A sieve is nseful in deter- 
mining the presence of this dodder. 

Chilean red clover is very likely to contain 
another kind of dodder, whose seeds, aside from the fact that they are 
usually darker colored, are practically indistinguishable from those of 
iield dodder. 

Dodder in the clover field is such a pernicious peat that none of its 
^eed should be sown on the farm, and clover seed should be thoroughly 
examined and its purity assured before it is sown. 

BDCKHORN^, RlB-OEAaS, OR ENOLKH PLANTAIN. 
The seeds of buckhom, also known as rib-grass or English plantain 
{Plantago lanceolata L.,) are somewhat longer 
than average red clover seeds, but about the 
same width. They are oblong, rounded on 
one face, the other having a deep groove be- 
tween the rounded infolded edges of the 
% * Vl# seed. The scar is within this groove. The 
^ * surface is usually smooth, shining, and light 

3**> brown. 

t'iG. 10. — Seedfl of bucithorn, This is one of the commonest of the weed 

enlarged and nstutal sIm. ,, ,, -, j.ji-i .i 

seeds found m red clover, most of which could 

be removed by proper cleaning. It appears as frequently in imported 

seed as in that grown in this country. (Fig. 10.) 
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SOEBEL, Oa SHZEP-BOEEBL, 
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The seeds of sorrel, or sheep-eorrel {Rumex acetoseHa li.), usaally 

covered by their reddish-brown floral envelopes, are about the size 

of the smaller red clover seeds. They are 

mon in low-grade small seed, but very 

few should appear in well-cleaned largft- 

Beeded grades. 

^ ^y * ' * Sorrel is so widely distributed that its 

Pig. 11.— Beedd ot Borrei, en- Seeds may be looked for in seed from anr 

larged and aatural alie. ±^ .... , i 

source. They are oval, bluntly oiree-angled, 

and reddish brown, either with or without the floral husk. With this 

husk removed the seeds are smooth and usually highly polished. 

CDBLED DOCK. 

The seeds of curled dock {Rumex crispua L.) vary in size to the 
extent that the lai^est are somewhat longer than the lai^est red clover 
seeds, while the smaller ones are smaller than average clover seeds. Only 
the smallest are removed in recleaning red clover seed. These seeds are 
readily recognized, as dock seeds at least, 
by their sharply three-angled form and 
lance-like outline as they lie on one of t*ieir 
three equal faces. They are reddish brown 
and the smooth surface is more or less pol- "s^ 
ished and shining. (Fig. IS.) 

The seeds of a closely related and equally 
injurifiua dock (Rumex obtvsifoUus L.) often occur with those of curled 
docl^ from which they are almost indistinguishable. 
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HOW WE OEOW POTATOES IK THE VALLEY. 

First we select a good piece of upland sod, clover preferred, but if 
we have not that, we take timothy. We try to manure it well during the 
winter, plow it as early as we can in the spring and put it in fiist-class 
condition. 

Seed — We do not use seed that has been sprouted to any extent, but 
want good sound potatoes, smooth and free from scab. We cut these into 
chunky pieces containing from one to three eyes according to the size. 
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Earing the groimd well prepared we plant as early in April as we can, 
always planting before we plant com. Some of us use the potato planter 
and think it a great machine, not only a great labor saver but we have 
demonstrated that we can raise more potatoes per acre by the use of one 
than if planted by hand. One is sufBcient for two oi three neighbors. 
If it is not convenient to use a planter, score out the rows about three 
feet apart, sow in the row a hand full of good fertilizer to about two 
eteps or six feet. This will give you about COO pounds of fertilizer to the 
acre; and I would not sow less ; if anything, more. After sowing fertilizer 
in the row, mn the single shovel through the row again, which thoroughly 



Mr. Sproal gBtberloe bta potato crop; ;leld 800 boBbels per acre, 
mixes the fertilizer with the ground and deepens the row; now drop the 
seeds, one piece in a place and abont eighteen inches apart. Cover the 
seed at least four inches deep, by running the single shovel on both sides 
of the row. 

Fertilizer — We used this year several brands of potato fertilizer 
already mixed, also a mixture of oxir own, and found that our mixture 
produced as well and cost several dollars per ton less than either of the 
mixtures. Our mixture was seven hundred pounds of dissolved 
animal bone, seven hundred pounds of sixteen per cent. South Carolina, 
four hundred pounds of tankage, two hundred pounds of sulphate of 
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potash. If the soil was not a clover one, we would add more nitrogen ; 
if the soil is a sandy or gravely soil, we would use more potash. Our 
land is a heavy clay soil and has a good deal of available potash and we 
have found that two hundred pounds per ton has given us about as good 
results as more. 

Gtdtivation — ^We try to harrow as soon after planting as we can ; then 
once again before the potatoes come up. As the potatoes are coming 
through the ground, we run over tliem witli the weeder once or twice until 
they are large enough to plow; we then start the double sulky cultivator, 
plowing right deep the first time, as in com ; afterwards cultivate shallow. 
We try to go over the potato land as soon after rains as the ground will 
permit to keep it from forming a crust. After the potatoes are too large 
to cultivate with the double sulky, we plow over once or twice with the 
single five tooth cultivator, nmning once through tlie middle of the row. 

Spraying — We use the four row sprayer, operated with a horse and 
driver, if we are bothered with bugs, which however is a very rare thing. 
We use one-fourth to one-half pound of Paris Green in the Bordeaux 
Mixture and one or two sprayings is sufficient t« clear them out. 

Blight — ^We are not usually troubled with blight, but believe it is 
safer to spray with Bordeaux from two to four times and that it will 
pay in the long, run. Begin spraying when the plants are about six 
inches high and continue at intervals of eight to ten days. 

Digging — We usually use a single shovel plow. with a broad shovel 
to plow them out and try to get a half dozen of boys and girls to do the 
picking up. We scatter empty flour barrels along the rows at short 
intervals. When filled these are set in the wagon bed and hauled to the 
barn where we keep them until we are ready to haul them to market 
In iSiis way the digging and housing can be rapidly done and at a smaller 
cost than if all grown help is used, besides being easier gotten. 

Varieties — We have found the Carman No. 3 and Dutton the most 
profitable varieties in our section. We only grow the late variety for 
winter usa A few years ago we thought we could not raise potatoes 
except in the garden and often did not raise enough to do our family 
through the winter, but by experimenting we find that we can grow from 
125 to 250 bushels per acre. The little cut shows our crop of this year, 
which measured 250 bushels per acre. Nearly every one in our section 
now puts out from two to ten acres of potatoes, and finds it the most 
profitable crop that they can grow. We believe there is no need for onr 
people to have to go to New York or Michigan for their potatoes, as it 
is proven beyond a doubt that our potatoes are better to eat and are as 
fine keepers as those gotten from other States. — If, W. Sprovi, Middle- 
hTook, Va, 
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atTAIITT EVEN IN THE ONION TKIBE. 

My ideal good onion is one tliat is either oval or spherical in shape, 
compact and firm, with small, short neck. It must be of good, clean 
appearance, with an evenly colored, thin, unbroken skin. The flesh must 
k mild and crisp, and long keeping. 

Thick-necked bulbs do not keep so well as those with thin necks. Yon 
(annot always grow tliin necks, however, and though tlie stock of the seed 
may have something to do with this, still the trouble is not one that can 
\x surely controlled. 

Onions grown on a rich 
and fertile soil, in a climate 
warm and equable, are sweet- 
wt and mildest in flavor — so 
nuifh so that they can be 
eaten out of hand, like an 
apple, raw. 

HOW TO GET THE BEST 
ONIONS, 

To obtain the best quality 
in onions, they must be 
frrown with scrupulous! care 
a* to fineness and richness of 
foil. You cannot get any 
sort of well-shaped bulb in 
a rough coarse soil. 

Onions thrive best in a 

vorv rich soil, firmlv trodden 

, ■ „ - f>nli}ns that have run to flower are useless for 

down, allowing only about storins. Rend over the tops, so as to break the 

,, . , , , , , neck before It Iibb grown too lar. 

inree inches loose on the top, 

to plant them in. As a rule, seed is sown thinly in the open ground, 

whwe the plants are to grow, and the plantlets thinned as necessary. If 

sown in the fall (November) they give an early crop of "bunch" or 

spring" onions, and are then especially welcome as salading, being one 

of the first of the refreshing raw "green stuffs" ready after the heavy 

winter fare. 

Under what is callcfl the "new onion culture," the sewls are started 

in heat in the early spring (January and Februarv') and transplanted 

outdoors, after danger of frost is past, the young plants being gradually . 
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hardened off first. They must not siiffer any check when transplanting, 
the secret of success in this system being to keep the seedlings grow^ing 
right along, otherwise the bulbs will not keep well. In either case weed- 
ing must be done systematically and cultivation begun early and kept up 
all the time. And remember, one of the worst weeds in the onion bed is 
likely to be — onions ! Give them plenty of room. 

When the onions are ripe, the tops will give signs by falling and 
bending prior to decay. At that time go over the bed, breaking the top 
at the neck. This causes the onion to "plump up," becoming firm and 
compact, and consequently improving its keeping qualities. Toward the 
end of September the bulbs are dug or pulled up, and left on the 
ground, exposed to the air, 
for a day or twc if the 
weather is dry; but do not 
leave well ripened and well 
dried bulbs outdoors to get 
wet, as they will start 
growing again. If this hap- 
pens, their keeping qualities 
are ruined. 

The easiest, and perhaps 
the best, way for the home 
gardener to follow in grow- 
ing onions is to use sets which 
may be bought at the seed 
stores. These are small 
onion bulbs, specially growii. 
Seed is sown later than for 
the regular crop that is to mature this year — generally about the end 
of May — and seeding is thick, so as to crowd the young plants, and a 
sandy, inferior soil is selected. The whole idea is to raise a small, solid 
bulb that will keep over winter, for replanting in the spring. The sraall 
sets are harvested in August, and kept exactly as are the large bulbs. 
The smaller the set, the better, although for home use the matter of size 
is not important. Overgrown sets are used as pickling onions. The 
light skinned varieties are preferred for this purpose, the White Globe 
being a special favorite. 

PROBLEMS OF KEEPING. 

It is no use trying to keep soft, growing onions. They simply wil' 
not keep. The red-skinned varieties are the best' keeping. The yellow 
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skins rank next; then the whites. After digging and drying for a few 
(lays the bulbs are put into a cool, dry, well-ventilated cellar or store 
loom. See that the bulbs are perfectly ripe, and quite dry. An excel- 
lent way to keep them is to tie them in "hanks," and hang them up. To 
tie, use raffia; beginning at one end, tie in a cylinder-ahaped bundle, 
eighteen inches to two feet in length, finish with a loop, and hang up. 
Thus treated, and suspended 
from the roof, they are out of 
the way, leaving shelf room for 
other things. Never pack in 
deep bins or piles. Handle 
them just like other bulbs, 
allowing plenty of air to play 
around. Look over the stored 
bulbs from time to time, and 
pick out bad ones, so as to pre- 
vent the disease from running 
to the others. Seal lions — 
onions that are all neck and 
no bulb— are nseless for stor- 
ing. 

PREPARATION FOR THE TABLE. 

The strongest-flavored onions 

are best used for seasoning and 

sauces. Use the white onions 

for white soups and sauces, the 

red and yellow varieties for 

brown sauces, and for any dish „, .^ , , ^ . .^ , „ 

' ■' Chives, the dwart member of tlie family, 

where color does not count, and The green Ipavpa, chopped line, are used In 
Balada. "Will grow well la a sunny window. 
for frying. 

The characteristic quality of the onion — ^its flavor and odor — is due 
to a pungent essential oil, and to a certain degree, paradoxical as it may 
seem, the table quality of an onion is in inverse ratio to the quantity of 
this oil. Some housewives use onions as little as possible, just because 
of the discomfort incidental to their preparation. But it is very easily 
overcome : peel the onion while it is immersed in cold water — hold the 
hands, knife and onion under the water. True, this is a somewhat awk- 
ward proceeding, but it entirely does away with the painful watering of 
the eyes. This same oil makes onions indigestible to some people, but 
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even that can be overcome In- pxtractinn tlie oil. To modify the strong 
flavors, parboil or scalJ tlie bulb before cooking it. This removes the 
aerid oil without detracting from the flavor. To parboil, plunge the 
peeled onion into boiling 
Tater, and boil for five 
minutee. The green oil- 
laden water is then throrni 
awa\-. As onions thus treat- 
A hank ot Am^rioaj, sank readr for stortge. ^,i '^^^ softened, thev «'ill 
Garlic iE really palatable only when grown In . i- o„ ^ , 

a hot climate. In cold regions It la OTerpungent: Dot fry Well — all things 

must be free from water for 
satisfactory fn,-ing, po if you wish to have "browned" onions, do not 
parboil, but "scald" instead. Peel and put them into a bowl, pour boil- 
ing water ovei them, cover, and let stand for five minutes. This dra^s 
out the oil without softening the tissues. 

The onions of the stores are often very strong. Those with a green 
color running tlirough them are always markedly acrid, and may re- 
quire two or three waters. 

The best way of cooking so as to retain all the flavor and richness of 
the onion is baking. The Spanish, or any of the large varieties are 
specially good for this purpose, as they are mild flavored. There is 
apparently ft given quantity of oil to a plant, and so the larger the bnlb, 
the milder it is. 

Always put onions into 
boiling water to cook. Plain 
boiled onions served with 

white sauce can be steamed, 

, ., , , .„ , Sets, the cheapest and easiest way for the ama- 

not boiled, and will then teur to raise onions. Plant AtB cents worth in 
retain their shape and flavor ""'■<^'' ■"■ ■*p''"- 
much better. Always use very mild ones for this purpose. 

Do not peel them, but put them into boiling water, and boil for about 
an hour. Drain- off the water, wipe the onions dry, wrap each one 
separately in buttered paper, pot in an earthenware baking dish, and 
bake in a moderately hot oven for from two to three hours, aceordng to 
the size of the onion. When fully cooked they will be a rich brown in 
color, and full of delicious, not at all pungent, juice. 

There is one great universal objection to the use of the onion and all 
his family — the odor that it leaves on everything with which it comes in 
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contact. It is like King Midas and the touch of gold, and just about 
as disagreeable : 

"You may break, you may shatter the dish If you trill, 
But the scent ot the onion will cling round it still" 

Yet, if after peeling the onions, the hands are rubbed, on either a 
stick of celery, a slice of 
tomato, or a little fresh 
parsley, all sign and smell 
will disappear. 

THE MUDDLE OP VARIETIES. 

Have you ever tried to un- imported n 
ravel the tangle of the host New Yort e 
of varieties in this group? «"^"«««- 

I did and in despair have given up the efEort. Seemingly all the differ- 
ent types, or so-called varieties run into another, and vary in form 
to such a degree that after a few years what was originally introduced 
as a round onion becomes recognized as a flat one. This is true of the 
Danvers Yellow (yellow skin) and the Wcathersfield, (red skin) both 
originally spherical. The original (round) Wcathersfield, is now known 
as Large Eed Globe. There are difEerences in the keeping qualities of 
certain types, however, and generally those of southern or warm 
climates are the poorest keepers, although the sweetest flavored. 

THE BEST FOR STORING. 

For long keeping, a tough skin is essential. This is found in such 
varieties as White Ronnd 
Dutch, the Portugal (in 
either brown or white skin), 
and the popular White 
Globe. The Danvers is of 
the same type as the Por- 
tugal. The Tripoli onions 
I.eekg, the miiaest and sweetest of all the onion , , , , 

group No biilh 11 made, and they <Io not keep are not SUCh good keepers, 
when out ol the earlh , , , i , 

but are valued as an early 

ripening strain, a character that is most marked, however, in the wanner 
sections of the country. 

For delicacy of flavor, the Tripoli, Spanish, Yellow Trebons and 
Giant Roeca, are recommended. The well known Prlzctaker, perhaps 
the most popular of all the domestic oni'ons, is a form of the true 
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Spanish. The Bermuda type is a favorite because it is very enreet, mild, 
and very early. It is difficult, however, to get true seed of this type. 
One of the delights of onion varieties is that almost without exception 
any given variety has within it not only the capacity, but also the ten- 
dency to vary into a host of others. Moreover, as the soil and climate 
so greatly influence the behavior of the variety, one must experiment, 
and having found a type and a strain that suits the conditions^ stick to 
that one (in any color that may please the fancy). 

"little brothbhs" op the onion. 

Associated with the true onion in our households are tliese four 
oniMi-flavored plants; gar- 
lic, shallot, leek, and chives. 
The use of them is dis- 
tinctly restricted. 

Garlic is too intensely 
pungent for the majority of 
people, and is usually used 
too liberally. A suspicion 
of its flavor adds pungraicy 
to a salad, but all that is 
Decenary is to rub a cut 
"clove" around the bowl in 
which the dish is to be 
served. Good garlic can 
only be grown in a hot 
climate, and its cultivation 
should not be attempted in 
the North, where the laiie 
shallot will thrive much better, and having a similar flavor can be used 
in its place. 

The shallot is remarkable in the family for its extremely d^icate 
flavor. The habit of the plant is peculiar, the bulbs splitting into 
numerous "cloves," which in the young state are excellent in the same 
way as the "spring onions" already referred to. Indeed, people often 
confuse the two. The shallot rarely produces seed, and is in that respect 
much like the potato onion. It differs from garlic in its growth in tSiis 
respect: the cloves oi the shallot are distinct and separate, easily 
detached, whereas in the garlic the cloves are enclosed in an outer silvery 
gray ;kin. The true shallot is also silver gray, but a small yellowish or 

D,g,t7cdb/COOgIC 



e tinged with Violet Dnderueath tl 



COHHIS8I0NEK SF AOHICDLTORE 



brown onion ie often substituted for it. All these keep easily for twdve 
months. 

MOBT DELICIOUS OF ALL. 

The leei; is esteemed as a delicately flavored member of the family, 
but it does not keep at all. For home use in its season (which is late) 
I prefer it over all others 
of the tribe. The blanched 
leaf sheaths are eaten — and 
there is little or no bulbing 
at the root. Good leels 
have white, thick staHca, fine- 
grained flesh, and part of 
the green top leaves as well 
as the stalks are eaten. They 

must be planted in very deep , ,,,,,,. ^ ^ 

. •' '^ A good model or onion (or the houeekeeper. The 

BOll to make them crow as mOBt coDVCDlent alze la two InchsB Id diameter. 

, , . , , ., , B*^ onions generally keep beat. 
much, white stem as possible, 

as the more of the iirm white stem there is, the better the 
leek. Rich soil is required, the same as for onious. The seed- 
lings are transplanted about the middle of June, planting deep 
enough to cover all but the centre leaves. As the plants grow, 
draw up the soil around them to blanch them. They may be had 
eighteen inchffi long. Though several varieties have been offered from 

I time to time, there are only 

two types in the American 
trade. Ijarge Flag is the 
most popular, but not the 
largest. Scotch Flag (or 
" Musselburgh) makes a lon- 
ger edible part, but it is not 
so thick. 

Leeks are not eaten raw. 
Young "bmicb" or "spring" onlona ub(h1 given , , j ■ ■ ji t - 

and eaten raw. as salad. Shatlots are aI«o used but are used pnncipally for 
thuB. One way to use the tblnnlng,. flavoring SOUps, et«. ; stewed 

and served with white sauce, they are a most dainty dish. 

In ckives, the slender green leaves are used chopped fine. It is 
essentially a salad plant. It is decorative, and hardy all winter. It is 
propagated by division, which should be done frequently, as otherwise 
the leaves will become coarse and tough. 
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GROWN FOB ITS EABDINESS. 



The Welsh onion, rarely grown, is like a magnified chiyes and is 
used for seasoning. It does not form a true bulb. There are annual 
and perennial forms. Its only place is in the herb garden. It has tbe 
merit of great hardiness, and as sueh it is useful for a mild flavor in 
colder regions, just in the same way as the leek. — Covrtesy Dovbleday, 
Page and Co., Copyrighted. 



HOW CAN I INCREASE THE FEBTHITT OF HY SOIIt 

A PRACTICAL ANSWER BT A SUCCESSFUL FARMEIt WH.0 HAS DONE IT, 

This problem has been before me for a number of years, and it 
should arrest the minds of every farmer in Virginia to-day. 

I will, in a briuf manner, sliow you how I have brought some of roj 
poor worn out lands to a high state of fertility. In the summer of 
1902 I had a field of four acres in corn. This was cut down in the fall. 
I harvested two two-horse loads of stalk feed that shucked out a little 
less than two barrels, or ten bushels of com.' 

In 1903 this field was sowed in cow peas and one ton of peavine haj 
was harvested. 

The next summer, 1904, I seeded to peas again, applying 300 lbs, oi 
acid phosphate per acre. This time I got 8000 lbs. of hay and a good 
portion was left on the ground, as they had fallen so badly that the 
mower could not get them. 

In early spring, 1905, about ten tons per acre of manure was applied 
(broadcast). I broke the land with a two-horse plow as deep as they 
could draw it; right behind this came a two-horse Chattanooga subsoil 
plow, going fiilly eio;ht inches below the other ferrow. This broke tlie 
land thoroughly about fourteen inches. I then jilanted to corn, using 
about SOO lbs. of guano per acre. The corn was left about eighteen 
inches apart in the step or row. From the four acres, I put in forty tons 
of ensilage as heavily eared as I ever saw in my life. Had six two-horse 
loads of stalk feed left that shucked out fifteen barrels of good corn. 
A great n.any persons went through this field of corn before it was ha^ 
vested and all estimated that it would average between sixty-five and 
seventy bushels per acre. 

In October I seeded the field to oats, timothy and clover, applying 
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1000 lbs. of lime (90 per cent. lime) per acre. Last summer I secured 
a fine crop of oats and in tlie fall I found the ■clover and grass bo heavy 
that I thought best to mow it, and I got eight tons of nice hay. To-day 
I have a perfect stand of timothy. The ground is literally covered. 
When this land was. first taken' up and sowed in peas it was not worth 
hardly $5 per acre. To-day it is as good as any land on my farm of 
500 acres and could not be gotten at $40 per acre. And four good pay- 
ing crc^a have been gotten in the five years of improvement. 

Another field I took up in 1903 was too poor to grow any vegetation 
of any kind; at least parts of it was, and it was badly washed to 
pieces. 

In August this was gotten in a nice condition for seed, having been 
thoroughly broken with a two-horse plow before hand. 

German clover was seeded, applying 400 lbs. of acid phosphate per 
acre. In November, when the clover had gotten good hold and well 
rooted, it was given a top dressing of manure. The spring following, 
in 1904, 1 found that I had a heavy crop of hay. This, however, bedded 
so badly that I did not get more than half of it with the mower. 

About June 1st what vines that were left were turned under with a 
two-horse plow, followed by a two-horse subsoil plow, both together 
breaking the ground thoroughly from 12 inches to 14 inches deep. 

I then seeded to peas, applying 400 lbs. of acid phosphate per acre. 
In the fall I had the heaviest crop of vines I ever saw in all my life. 
These bedded and were so badly tangled that only fifty per cent, of 
them were gotten with the mower. The next spring, 1905, this field 
was planted to com, applying 150 lbs. of guano per acre. This was the 
best com on my farm. A portion of it was cut for ensilage and was 
never measured. Several of my neighbors and friends went through 
this field of core before harvest time and they all agree with the writer 
that it would average seventy bushels per acre. My experience is, that 
the suTssoil plow, peas, lime and farm manure, together with thorough 
cultivation, all applied in a practical manner, will not only improve 
our lands, but we will get a neat profit along with it. 

I have my lands divided into four (4) shifts: First year, oats rr 
wheat; second year, grass; third year, peas, or remains in grass; fourth 
year, com. Thus the same field is planted in corn every four years. 

I find that when com follows peas, (especially if the land is sub- 
soiled) the com always keeps a nice green color, and I have never yet 
failed to get a good crop, besides I am not troubled with grass and the 
land keeps mellow and soft through the summer and very little culti- 
vation is required. 
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I use the subsoil plow in fall or spring before the field is planted to 
com. The lime is applied when seeded to grain. 

I am pet'uli^ly interested in the subject of agriculture as well as 
breed pure blood stock, and I am always glad to talk with any one on 
the subject. Respectfully, 

W. B. Gates. 
"Evergreen Faims," Rice Depot, Va. 



FASTUBDra WHEAT. 



The pasturing of wheat is an old practice about which opinions of 
practical men differ widely. The subject has been studied during 
several seasons by the Oklahoma Station in the following way with the 
results stated : 

"A suitable location was selected in a farmer's wheat field where 
pasturing the wheat is followed, and nine half-acre plats were laid out 
and separated from each other and the field by 3-foot alleys in which the 
wheat was hoed out. Six of these plats were fenced separately and 
provided with gates, so that the stock might be allowed to run into any 
certain plat or kept off. Three plats were not fenced, which allowed 
the stock to pasture on them just as they pastured the general field. 
* • • The following treatments were given: The gates on two 
of the plats were loft open all the time during the fall and winter and 
the stock allowed to run on these plats whenever they were in the field, 
but the gates were closed March 1st, and no stock allowed on these plats 
after this date. • • • ii-wo other plats were handled the same as 
the above two plats up to March 1st, but from this time on, the treat- 
ment differed. After the stock were taken off, these two plats were not 
pastured until April 14th, on which date eight cattle and throe calves 
were turned on the two plats and kept there for three days, except at 
night. * * * On the other two plats that were fenced, the gates 
were kept closed all the time and no stock allowed on the plats. * * * 

"Horses and cattle were turned into the field in which these plats 
were situated, on October 24th, at which time the wheat furnished oon- 
sidei^ble feed. Up to about the middle of January, the pasturing was 
very fair. About this time the weather turned cold and snow foil, and 
during the greater part of February the weather was very cold and the 
ground covered with snow almost all of the time. During the greater 
part of these two months little wheat pasturing was available and the 
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amount given the field for the aeason was lighter than usual. The latter 
part of Fehruary the weather moderated and the enow went off and by 
March 1st the wheat was making a nice start to grow. On this date, 
March Ist, the gates on the "fall and winter" pastured plats were closed 
and no stock allowed on the plats again. At this time the ground was 
a little soft on top, but not in a condition to allow the stock to damage 
the wheat materially by tramping. At this time there was some difler- 
ence in the appearance of the pastured and the not pastured plats, the 
former being covered with considerable more growth. Heavy rains fell 
March 11th and showers on the 18th. On April 13th but little differ- 
ence could be seen in the growth on the "fall and winter pastured" plate 
and the "not pastured" plafs and the wheat in the field. In all these 
cases the growth was very good. It is well to bear in mind here that the 
pasturing given the field was lighter than usual, and at no time was the 
wheat damaged by tramping, and, aside from the rust that attacked the 
wheat, the conditions for growth were very favorable throughout the 
season. • * * From the three years' trials the indications are that 
where wheat is judiciously pastured in the fall and winter and the 
stock removed in the spring, by March 1st, the yield of grain will be 
little if any reduced by pasturing and in some cases it seemed to in- 
crease the yield of grain. The results of the three years show without 
variation that the yield of grain is greatly reduced, usually about one- 
half, ijf late spring pasturing of wheat." — OldaJioma Report. 



THE FOSSIBIUTIES OF HAY RAISIHa IN SOUIHSIDE 
VmOIHIA. 

The fanners in Southside Virginia, especially in the tobacco belt, 
have always been under the impression that hay could not be raised 
to any amount on our lands. I will give my experience last year 
of a crop raised on tvrelve acres of land. This field seven years ago 
was as thin as any land in Southside Virginia. I will give an idea of 
how it was cultivated. It was plowed, seeded to peas, followed that 
fall by winter oats and wheat; followed nest summer and seeded to 
grass. It was cut two seasons. The fifth year it was plowed for, com. 
with one ton of lime to the acre. Corn was taken off and winter oats 
and wheat seeded that fall. The field was plowed next summer as early 
as the wheat and oats could he gotten out of the way. The land was 
harrowed each week until the 1st of August. I then seeded the field to 
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grass — four pMts timothy, four parte herds graes and one part clover — 
using twenty-fivB quarts of seed to the acre; Hoping to inoculate the 
soil with alfalfa, I mixed in one bushel of alfalfa seed, which was mixed 
in with all the seed. The land was well prep^^ and the seed drilled in 
with 400 lbs. of raw bone to the acre. It was crossed drilled, half of 
seed, half of fertilizer being used each way. A heavy roller was used 
each way, leaving the land in fine shape. The seed caught well. By 
last of October I had a nice mat of grass on the land. I top dressed 
this field during winter with four tons of manure to the acre, Tvith a 
manure spreader. I commenced to cut this field about July 9th ; seventy 
loads of well dried hay was put in the bam. I weighed one load, 
weighing 1500 lbs., making fifty-two tons of hay. The alfalfa in first 
cutting was almost as high as the timothy and other grasses. The 
second drop I cut one ton and a half to the acre— two-thirds of which 
was alfalfa. The field at this writing, January let, is well soded and 
bids fair to make equally as good crop as laat year. I see no reason 
why this country cannot be made to produce as much hay as any part 
of Virginia, Hay is selling at my station for twenty-five dollars per ton. 
With five tons to the acre, our country ought to bloom and blossom as 
never before. We can do it if proper effort and intelligence be put 
forth. Our section must find more cattle for beef or milk to give us 
the manure to help bring up our lands.— T. 0. Sandy. 



AS TETTE AS GOSPEL 



When the farmer grows any of the legumes, either red or crimson 
clover, cow peas, veiteh, soy beans or any of the legumes, he is doing 
two things that will always improve hie soil. He is getting nitrogen 
in the cheapest way possible for him to get it — at the rate of from $5 
to $30 per acre, according to the yield of the crop. He is putting in his 
soil vegetable matter to decay there, which must always be in the soil 
before heavy crops can be grown. This decayed vegetable "matter is 
called by a short name, humvs. This humus makes the land soft and 
friable; it prevents it from breaking up cloddy or forming a crust on 
the surface. This humus increases the capacity of the soil to hold 
moisture. The yield of the soil is largely in the power it has to hold 
moisture; all of our crops are drinkers, not eaters. The humic acid 
produced by the humus also gradually dissolves the insoluble potash and 
phosphoric acid that is found in sufficient quantity in all soils, and makes 
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}t Bolnble and ready lo feed the crops. These are most impcniant facts, 
and worthy of caififnl consideration, and will, if practiced year by year, 
reduce the use of commercial fertilizere, improve the soil and increase 
the profits in farming. 



iEAJlTE B0AII3. 



Acfe of Assembly approved March 6, 190G, provide State aid in the 
form of convict labor for the permanent improvement of public roada. 

This means the improvement of highways, by giving them surfaces of 
stone, gravel or aomo material othsr than earth, which remain hard 
and permit unimpeded travel at all seasons of the year. 

As it vrill be many years before we can hope to have even the more 
important roads of the State Improved in this manner, it is apparent, 
that in our efforts to better the condition of our highways, we should 
seek te learn and apply the best practical methods for improving and 
maintaining earth roads. 

Unfortunately many of our early roads were (^ened with little 
regard to grade and drainage; frequently they were made simply by 
widening old trails located through the country by animals or man, with 
no tiionght for the needs of wheeled traffic; and frequently roads were 
laid out to follow boundary lines between adjoining trade of land with 
more regard to the wishes of the abutting land owners than for the 
good of the general public. Often, too, roads are foimd running with 
steep grades over hills, when with comparatively short increases in 
length they might go round them. It has been suggested as a probable 
explanation of this latter fault, that our pioneer road-builder's only 
tool was an axe, which necessitated his opening a road over ground, the 
surface of which did not slope across the road. He, therefore, could 
nc* take advantage of the easier grades to be obtained by digging the 
road around the hill-side. 

Whatever may have been the original causes of bo much bad loca- 
tion, the fact remains that very many of our roads can be greatly im- 
proved by relocation, which would give easier grades and better drainage. 

One of the chief difficulties encountered when a change of location 
is proposed comes from the opposition of land owners ^ong the line of 
the road. Their objections and demands are often unreasonable, and 
they stand out against changes that would not only benefit their neigh- 
bore, but which most probably would add to the value of their own 
property. It is hoped that the rapidly growing sentiment in favor of 
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better roads will lead to a more liberal policy in such matters and 
arouse a spirit of emulation among property holders in their individual 
efforts and contributions towards securing for their communiti^ tbs 
blessings of good roads. 

When it has been decided to relocate one or more sections of a road, 
the services of a competent engineer should be secured and the worit 
done under his supervision. The proper location of a road is a matter 
of prime importance, and should not be undertaken without expert 
advice. All work on an earth load etuKild be done in such a manner 
that when the time comes for its permanent improvement, the cost 
»f same will be materially reduced. 

It has been well said that water is Hie greatest enemy to good roads, 
and to minimize the damage done by rain and snow must be the chief 
aim of the road-worlcer. This, of course, means drainage well planned 
and constantly maintained. Drainage from the surface of the road to 
the sides, and then from the sides of the road to prerent the water 
soaking into the bed. 

!>> be properly drained the surface of the road should be given a 
slope from the centre to the side ditches of about one inch to the foot, 
and the spact between the edges of the roadway and the ditches kept as 
clear as possible of all vegetable growth. Side ditches should be dug 
of sufficient capacity to carry off quickly the rain or snow water from the 
road, and should never be given a grade of less than six inches to the 
one hundred feet, and when as near level as that, they should be kept 
very clear, otherwise the water will not run off rapidly enough. All 
ditches should lead to the nearest water course or natural drain where 
the water will be carried away from the road, and the ditches relieved 
as frequently as possible. 

In low, wet or springy land and in certain kinds of clay it is not 
only necessary to drain the surface, but it is equally as important that 
the substructure be kept dry, otherwise the water that comes up out of 
the ground will have the same softening eifect as that which falls from 
above. Eoads located in such places will be greatly benefitted by under- 
drainage. These drains are not expensive and are easily made. A line 
of porous farm, tile, laid at a depth of about four feet below one or both 
sides of the road, with a continuous fall to an outlet, is the best and most 
usual method. Where tile cannot be procured, any of the usual methods 
used by farmers for building "blind ditches" may be substituted. Care 
should be taken to grade the ditches to a true grade, and the back- 
filling should he with stone or pervious earth. The deep ditches dufr 
outside of many of the earth and shell roads in Eastern Virginia, where 
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tlie ground is very flat, are of material benefit to those roads. In low 
ground, if sub-drainage is impracticable, the road should be bmlt up 
two feet or more above the surrounding surface. 

Where it is necessary to cany the ditch-water from one side of the 
road to the other, it should always be done by a ditch under the road 
and not by a cross-ditch in the road. These cross-ditches should be of 
terra-cotta pipe or stone, and should be of a sufficient depth below the 
surface of the road to have at least one foot of earth on top, and in case 
of tcrra-cotta pipe over 13' inches in diameter, the covering of earth 
should be not less than the diameter of the pipe. Either of these drains 
is more efficient and economical than a wooden box, although the first 
cost is somewhat greater. No size smaller than 12 inch pipe should be 
used for this purpose, unless it is impossible to get the depth sufficient 
for a pipe of this size. Small size pipes choke very easily and are hard 
to clean out. 

When a road is cut along the side of a hiU, the slope on the upper 
side should be protected from the washing of heavy rains by running a 
catch drain or intercepting ditch in the hill-side above and two or three 
feet back from the top of the slope ; this ditch being carried t« a main- 
drainage outlet. Slopes in cuts should be at an angle that will prevent 
washing or sloughing into the ditches. This varies according to the 
material, from one vertical to one horizontal in clay, to one vertical to 
two horizontal in sand. The slopes of all embankments should be not 
less than one vertical to one and one-half horizontal. 

The importance of good drainage cannot be too strongly emphasized, 
for it can be put down as a fundamental principle, that no good road 
can be maintained without proper drainage. Within recent years mil- 
hons of dollars have been spent on the maintenance of roads in Virginia, 
which, very largely from lack of proper drainage, has been practically 
thrown away. 

Notwithstanding the fact that so much has been said and written on 
the absolute necessity of proper drainage to obtain the best results in 
the maintenance of roads, recent visits to many of the counties of this 
State have convinced the writer that the subject has not been given the 
attention it should have received. In some cases where ditches have been 
dug, drainage has not been secured, owing to the road not being properly 
crowned or sloped so as to enable the water to escape into the ditches 
from the surface of the road. 

A practice to be avoided in cleaning out ditches is that of throwing 
back into the roadway the accumulation found in the ditches, which is 
composed largely of wornout material, leaves and debris of a nature that 
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will not compact in the road. This material should be thrown clear 
where it cannot get back into the road or ditches. 

Where additional material is needed for raising the centre of the 
road, care should be taken to secure earth free from sod, roots, weeds or 
vegetable matter of any kiud. The road grader, which is indispensable 
for the economical working of earth roads and which accomplishes ex- 
cellent results where intelligently handled, is too often used without 
first clearing way the vegetable growth from the sides of the road, which 
is consequently scraped up and forms a soft^ spongy mass in the centre 
of the road. 

In general all material used for repairing roads should be of the same 
character as that of which the road is constructed. Wherever in repair- 
ing the roadbed is softened by ploughing, harrowing or scraping, or by 
the addition of new material, it should be compacted by a roller, other- 
wise it will be cut to pieces by traffic, and much oi the advantage of the 
crowning of the roadbed lost, 

A method of working earth roads, which has gained considerable 
favor in a number of States, particularly in the Middle West, and which 
has the strong endorsement of the Highway Department of many States, 
is the use of the road-drag, which, it is said, accomplishes, though in a 
much more gradual way, the work of the scraper and roller in crowning 
and compacting the surface of earth roade. A recently issued pamphlet 
on the construction and use of the drag may be had by application to the 
office of the State Highway Commission, at Eichmond. 

By the addition of sand or gravel to a clay road, or clay to a. sand 
road in proper proportiona, a comparatively hard and durable surface is 
secured. It is not possible to give an exact rule for estimating the 
amount of sand to be used on a clay road, or vice versa. In order to get 
the best results, Prof, Baker, a leading authority on roads, says: "Sand 
may be worked in with a harrow or cultivator and then rolled. Cinders 
may be used in a similar manner; but pebbles, the largest of which are 
about the size of a pea, are best for this purpose. They should be laid 
on in a two-inch layer and then rolled, the roadway being previously 
sprinkled if it is not already soft. After applying and rolling in a 
layer of pebbles, the road should be opened to traffic for a month or two, 
after which another layer should be added. Three or four layers will 
make a road fairly good except during a long-continued wet time." 

Many methods which will be of great benefit for certain local condi- 
tions will suggest themselves to the intelligent and observant Boad 
Superintendent who keeps in touch with the general methods used by 
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the most Bucceesful road engineers. This can only be done by reading 
and discussion, and by occasional visits to places where work is being 
done. In road work, as in all other matters, our ideas are broadened and 
our usefulness increased by intercourse with our fdlowman.— P. 8. J. 
Wilson, Staie Highway Commissioner. 



DOLDEES nrFESTINO CLOVEE AND ALFALFA. 

About twenty-five species of dodder have been found in the United 
States. They are all annual plants with yellow, orange, white, or pink 
thread-like stems, small yellow, pink, or white flowers, usually borne m 
clustera, and minute scales in place of leaves. AU are parasitic on green 
herbs or shrubs, about which their stems twine, drawing nourishment 
through minute rootlets or suckers which penetrate the bark of the host 
plant. Some are confined to particular kinds of host plants. Some grow 
only on plants of the clover family, others only on shrubs like the bff 
willows, while a few appear to thrive on almost any kind of green v^e- 
tation. The majority of the species, and especially those east of the 
Rocky Mountains, are found on the dense vegetation in rich bottom lands, 
where they do little harm.; but a few grovring on clover, alfalfa, and flai 
cause serious injury to these crops, 

RANGE OF DIFFERENT INJURIOUS SPECIES. 

Alfalfa dodder, Cuscida. epHhymum, is a Buropeaji species which has 
been introduced into the alfalfa fields of the Pacific Coast and Rocky 
Mountain region, but is rarely found east of the Missouri Eiver. It 
thrives best on alfalfa or clover, and in many localities it is very destruc- 
tive to these crops. It can live, however, or many other kinds of plants. 

Flax dodder, Cusmta epilinum, is an introduced species most com- 
monly found on flas in Europe. It is the most prevalent species oi 
dodder on alfalfa in Wyoming and Idaho, and is occasionally found m 
the States farther east, especially in localities where flax has been culti- 
vated. 

Clover dodder, Cuscuta racemosa ckiliana., is an introduced species 
infesting clover fields in tlie Mississippi Valley. It lives only on the 
clovers and closely related species. 

Warty dodder, Cuscuta indecora, is a native species sometimes found 
on clover and alfalfa in the Southern States and in the prairie regions. 
It grows also on a great variety of other plants, 
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Field dodder, Cuscvia arvensis, is the most injurious native species 
ease of the Mississippi Valley, and is found in less abundance in nearly 
all parts of the country farther west. It grows usually in dry upland 
meadows and pastures and lives upon a great variety of host plants. A 
single plant of iield dodder haa been found with its thread-like stems 
drawing nourishment from red clover, rabbifs-foot clover, fiat-stenuned 
meadow grass, heath-leaved aster, ox-eye daisy, ehondrilla, shepherd's 
purse, and wild onion. It will apparently grow on almost any herba- 
ceous upland plant, but it thrives best on the clovers. 

These species can be distinguished from each other only by technical 
clmracters that are practically indiscernible to the naked eye. 

PEOPAGATION AND KANNBE OS GROWTH. 

Aside from the fact that some of these species are confined to certain 
host plants while others are not, the habits of all are similar. The 
seeds are generally introduced with impure clover or alfalfa seed', or 
distributed with hay. ITiey are blown about over the snow or bare 
ground in winter with pieces of the dead clover and alfalfa stems, but 
their distribution is effected chiefly by ari;iiiciai means. 

Dodder seeds placed in the soil germinate, under favorable condi- 
tions, in practically the same manner as do the seeds of clover or other 
plants, but instead of two green loaves there appears above the surface 
a very slender, inconspicuous yellow shoot. This bends to one side, 
then swings slowly around, lengthening meanwhile, until it strikes a 
green plant If no plant upon which it can live is within reach, the 
dodder seedling dies as soon as it ha« exhausted the nutriment stored up 
in the seed. But if the swinging shoot comes against a congenial host 
it twines about it, in some places tightly, in others loosely. Where it 
binds the host plant tightly many rootlets or suckers (haustoria) are 
produced, which grow into the tissues of the host plant and draw there- 
from the elaborated sap in much the same manner as rootlets of common 
green-leaved plants draw crude nutriment from the soil. The host plant, 
robbe3 of a' portion of its richest sap, becUHies dwarfed, and many plants, 
especially clovers, are actually fcillpd. The dodder plant, however, con- 
tinues to grow. The lower part of the dodder stem dies and withers as 
soon as the nutriment in the seed is exhausted, or as soon as the shoot 
is made fast to a host plant. 

METHOD OF SPREAD IN FIELD. 

As soon as the upper part becomes well established on a living host 
plant, branches are produced, waving slowly about, like the first shoot, 
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until ihey reach some green plant upon wluch they can grow. By the 
time the host plant first attacked dies, these branches are firmly 
established on several new hosts. Thus the dodder lives on, dying behind 
as its support is destroyed and pushing out brandies in all directions 
to attack new plants. In this manner the growth from a single dodder 
seed may spread over several plants of clover or alfalfa. If this were 
all, the host plants might in some cases recover and produce a second 
crop from the roots. But soon after the dodder hecomes established on 
the host plant it b^ne to produce clusters of flowers, and, if not 
interrupted, a succession of flowers and seeds is produced by the advaao- 
ing vines until all are killed by frost. 

■I' m rt SEED. 

The seeds, thus gradually ripened and dropped, retain their germi* 
native power five years or longer under favorable conditions, but in warm, 
moist soil some of the earlier of them will usually germinate during 
the same season in which they are produced. The conditions most 
favorable for their germination are the same as those which induce tho 
clover roots to send up new shoots. As soon as the t^der clover shoots 
begin to grow they are attacked by the dodder seedlings and their destruc- 
tion is completed. If the dodder plants remain undisturbed, a supply of 
seed is left to be scattered by the winter winds ; but if they are mowed and 
raked up with the crop some of the seeds are sure to gain a much wider 
distribution, while enough will be shaken out fo reseed the original 
locality the following year. If threshed with clover or alfalfa, many will 
certainly leave the separalop with the other seeds, from which they can 
be removed only by the most -careful recleaning. It is never safe to sow 
clover or alfalfa seed from a dodder-infested field, 

MBTHODa OP HHADICATION. 

When small dodder-infested spots are discovered in alfalfa or clover, 
steps should be taken immediately to prevent the further spread of the 
plant. Its eradication becomes exceedingly difBcolt if allowed to remain 
until seeds are produced, 

OK SMALL AREAS. 

Mowing — All of the vegetation on the infested spots and for a dis- 
tance of at least a yard beyond where the yellow vines are observed should 
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be mowed as closely as possible with the scj-tlie. If the dodder seeds are 
formed, the material may be fed to stock, or it may be raked to the 
center of the area, after being allowed to dry somewhat and then saturated 
with kerosene and burned. In any case it should be destroyed to prevcut 
the possible ripening and distribution of dodder seeds or propagation by 
means of the dodder vine, and it is best to remove it from the 
field. Too great care cannot be exercised in this apparently sunple 
operation to prevent the distribution of dodder seeds or pieces of 
vine. If the air is moist, pieces of the dodder vine falling 
on fresh clover or alfalfa plants are likely to start new centers of 
growth. There is less danger of this on a hot, dry day, when the dodder 
vines lose their vitality more quickly. About a week after the infested 
spots are moved they should be esamined for a new growth of the dodder 
vines. The center of the spot where the seedling dodder started is most 
likely to show new growth, since the coils from the seedlings are lower 
down on the clovec than those of the later growth, and some of them are 
likely to remain in the stubble. If there are only a few of these coils on 
the stubble they may be reanoved by hand; but if numerous they may 
best be treated by other means. 

Application of chemicals — Strong brine, sulphate of lime, and dilute 
sulphuric acid have each been used with more or less success in destroying 
dodder. The sulphates of iron, potassium, and copper are moat effective 
when dissolved in water and liberally applied in ten per cent, solutions. 
The solutions used for this purpose should be stronger than those 
ordinarily used in combating insects or fungi, as in those cases only the 
insect or the parasitic plant is to be destroyed with as little injurj- aa 
possible to the host, while in this case both host and parasite are to be 
killed to the ground. Ten per cent, solutions may be safely used in the 
best kinds of spraying apparatus, their working parts being noncorrosivc. 
If only a few small patches are to be treated, or if no spraying outfit is 
at hand, the liquid may be applied by dashing it on the infested spots 
with a pail or dipper. Wooden utensils would be acted upon less than 
tin or iron. Care must be exercised lest the solutions come into contact 
with the clothing or person. These solutions have sometimes produced 
successful results when applied directly to the plants when first discov- 
ered, but they are generally more effective when used thoroughly to 
drench the stubble after the plants have been mowed and removed as 
described above. The solution, to be effective, must come in contact 
with the dodder vine, and especially with all of tlie tight sucker-bearing 
coils. It also kills the clover or alfalfa to the ground, hut these plants 
usually grow up again from the roofs. The places should be watched 
for dodder plants that may come from seeds. 
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Hoeing infested spots — One of the most practical methods to com- 
plete the eradication of dodder after removing the vegetation frcHU 
infested spots it to sjmde or iioe the soil to the depth of about two inches 
and to keep this stirred so as to prevent the growth of any plants for 
three weeks. This method is especially recommended if the dodder vines 
had begun to produce seed before their removal. The shallow cultiva- 
tion will induce the germination and consequent deetmction of the dodder 
seeds. Shallow cultivation is best, since if the soil is turned over spade 
deep, the seeds will be buried at different depths. Those buried deeply 
caimot send shoots to the surface, but they may retain their vitality 
several years so as to be ready to grow when turned up by the plow. 

Burning — Fire may be used to destroy the dodder. To destroy by 
this means seeds that have fallen to the ground, require a considerable 
degree of heat maintained for several minutes. This is secured by cover- 
ing the infested area with light wood or chips well sprinkled with 
kerosene. Straw or shavings do not produce heat enough close to the 
ground. 

Covering infested spots — Dodder has been killed in some instances 
by smothering it with a thick covering of manure, muck, or ashes, but 
these methods cannot be recommended. A thick sprinkling of wood ashes 
when the clover is wet with dew may accomplish the desired result chiefly 
through the action of potash, but this meUiod also is unreliable 

AH of the methods given above are for application in fields where 
the dodder is confined to comparatively small spots. They are not 
practicable where large areas or considerable portions of a field are 
infested. 

FOR ENTIRE FIELDS. 

Grazing — One of the best methods for subduing dodder after it has 
become widely distributed, is to turn sheep on the land, confining them 
with a portable fonee if necessary, so that they will keep the infested areas 
closely grazed. While pastured in dodder-infested fields the sheep should 
not be moved about the farm any more than is necessary, as th^ are 
likely to carry dodder seeds and pieces of the vine in the clefts of their 
hoofs and in their wool. 

Cultivation — Dodder can usually be eradicated by thorough cultiva- 
tion with corn or root crops for two successive seasons. For the des- 
truction of alfalfa dodder and clover dodder, any crops may be cultivated 
except those of leguminous plants ; but, as warty dodder and field dodder 
grow and thnve almost equally well on a great variety of host plants, 
only such crops can be grown for their eradication as will admit of clean 
cultivation. — U. 8. piradar. No. lA- 
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THE FABUEB AS A BVSIITESS UAB. 

At a meeting of fruit growers not long ago, when the persons present 
were diacusaing the matter of fonning an organization to market their 
fruit crops, there was a difEerence of opinion as to whether such a plan 
was practicable. Finally, a very substantial farmer arose and said: 

"Mr. Chairman, 1 want to ask a question : Who is it that fixes the 
price of any commodity, the buyer or the seller ?" 

And then the suggestion was made that the seller fixes the price, 
except in the case of the farmer — and he takes what the buyer offers to 
pay. Isn't this about true? A certain New York financial paper, in 
discussing the movement among farmers to control the products of their 
farms, so that they can have at least a voice in fixing their value, says : 
"Proverbially, the American farmer has been a poor merchant. He has 
taken what the trade was willing to give him, and always regarded him- 
self as suhject to the openest kind of competition as a seller." 

This statement is not overdrawn, but now the tendency is for farmers 
to study carefully all the details of their business — to study the selling 
of their crops as well as how to produce them most economically. The 
tobacco and fruit farmers ought to be among the leaders in this move- 
ment. The cotton growers of the South have already improved their 
condition, and in many localities the fruit growers have also made a 
start. But the present season has demonstrated that there is need for 
further improvement along this line, and it is to be hoped that during 
the coming winter the fruit growers and tobacco farmers in every section 
will get together and perfect their organizations. 

This new movement does not mean to form a trust, which shall fix 
a price at which products shall be sold — rather it looks to an improved 
system of marketing, which shall save much of the useless expense of 
the present system. It is a movement to co-operate, rather than to 
combine. 



MOJTET IN TTTEKETS. 



The following picture represents a flock of turkeys raised by one hen in 
Albernarle county, the property of Mrs. Chas. A. Miller. It is unfor- 
tnnate that a definite valuation cannot be placed on this flock, as some 
were sold at 18 cents a pound, dressed, others at 131/3 cents, gross, and 
a portion kept for breeding purposes. However $50 would appear to be 
13 
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a reasonable estimate; but the writer would have no diflBculty in eonvinc- 
ing persons familiar with the possibilities of good feeding, that 32 turkeys 
could easily be marketed at $60. There was nothing unusual about the 
care given the flock, or in the breed. Ab a result of the death of one of 
the hens two days after hatching, forty young ones were given one hen 
and placed in a square stick coop covered with boards ; the little ones 
were allowed to go in and out and the hen was confined about ten days. 
At the end of this time the mother was given a short range a portion of 
the day. They were fed corn bread and cottage cheese five times a day. 
After this, the hen was given a longer range, but particular paine were 
taken to feed them regularly three times a day, calling them up for noon 
meal, which served the double purpose of necessary feeding and holding 
them close to the house, thus preventing long ranging, which in many 
ways depletes a flock when small. After six weeks very little attention 
was paid them except to call them up for noon meal ; but it always paya 
to give turkeys all they will eat (before they go to roost) until they are 
ready for the market. As nothing was done unusual, either in the feed- 
ing or management of the flock, and as the season was very wet and as 
unfavorable as could well be, many loosing all, suggested to the writer 
that some underlying reason for the hardiness of the flock might be 
found. Two moth balls were placed under each hen while setting, 
which may have injured the hatch, but the presumption is by this means 
the hen and little ones were absolutely freed from vermine. It wa8 
noticed tha'. not a little one died from any disease whatever, the eighU 
that were lost were either drowned or caught by hawks, and the further 
fact of the same hen losing all the year previous by the time they were 
two weeks old and no moth balls were put in the nests, suggests that 
possibly here may be some virtue in their use. 

The experiment will be continued this year. Without inviting any 
discussion on the subject, the end sought to be attained cannot be ques- 
tioned, viz., to rid a flock from vermine is absolutely necessary in order 
to be successful, and to do this, the hen is the proper place to begin the 
work of extermination, or else the flock will he exterminated. — M. 



UABKETINa FAAH FBODTTCE. 

To anyone who will take the trouble to make evon a cursory exami- 
nation of the markets of any of our large cities it will be evident that 
there is ample room for improvement in the manner of marketing farm 
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produce. A very little additJMial inquiry into the subject will reveal 
a condition of things which, involving as it does a waste of material 
and lahoT on the part of the producer aggregating an enormous loss, 
may be described without exaggeration as disaftroua. It has been 
assorted with much truth that the success of the average farmer depends 
upon an aggregate of small profits, and it may be stated with equal 
truth that failure is often, if not usually, due to an aggregate of small 
losses. 

The waste in American households has become proverbial, and it is 
popularly believed, and with good grounds, that the waste of an aver- 
age American household would support an average French or German 
family. This loss, however, falls upon the consumer, whether farmer 
or townsman, whereas that which it is the purpose of this bulletin to 
discuss, namely, tlie loss due to ignorance or carelessness in marketing 
farm products, falls upon the producer. 

Genius has been described by some great writer as "the art of taking 
infinite pains." Whether this be bo or not, it cannot be denied that in 
marketing farm products the art of taking infinite pains is essential to 
profit, and the lack of it insures certain loss. Of this anyone who will 
take a short walk through the markets or market streets of our cities 
or visit the wharves or depots where farm products are extensively handled 
can speedily convince himself. On every side he will see farm produce 
of a good quality selling at reduced prices, owing to the form or manner 
in which it is put up, and, in not a few cases, cast aside by the dealers 
as not worth hrndling, owing to a damaged condition, which with a 
little care would have been avoided. In such ca^ws the only profit accrues 
to the transportation companies, whose charges for carrj-ing freight of 
course depend not upon quality but quantity. The aggregate sum yearly 
paid to railroads and steamships for carrying farm products which on 
arrival prove to be unsalable no one can estimate, but it must foot up 
iaiormously. to say nothing of the freight charges paid on goods sold far 
below market rates because put up carelessly or in unsuitable or 
unpopular packages. 

GENERAL EULES. 



While each of the various products of the farm and garden has to a 
greater or less e.\tent its own particular characteristics, and requires a 
more or less different treatment, there are some general rules which apply 
equally to every kind of produce and to every market and which are 
of the utmost importance. The cardinal virtues in preparing all kinds 
of nroduce for market are neatness, cleanliness, aad uniformity. The 
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fact that the gaoHs packed are to be eaten Bliould never be lost sight of, 
nor should it be forgotten that if they are to bring the very highest 
prices they must he sold to people whose appetites are not easily tempted, 
but who have the money to pay for practically everything they crave and 
who will and do pay well for the extra attractiTeness which tempts them. 
With these facts in view the great importance of neatness and cleanli- 
neaa is easily apparent. Nor is it safe ever to nim at any but the highest 
prices for good produce, for should a shipment deficient in any way as to 
style, form, neatness, etc., happen to reach the market at a time when 
either the demand is light or the supply esceesive, it will remain un- 
noticed until the "strictly fancy" goods h^ve been picked up by the 
buyers, and then, the demand having been supplied, must await the next 
day's buyers, suffering severely by the delay and eventually being either 
sold to peddlui-B for perhaps less than the freight charges or hauled to 
the " dump," a total loss. 

The following is a sample of an everj-day occurrence: Two fine iote 
of radishes will come to market, both lots of the finest quality. One 
lot will be made np into bunches, in each of which the radishes will 
be of equal size and the bunch neatly tied. In the other the bunches 
will contain radishes of various sizes and the bunches be clumsily tied. 
The first buyer that comes along will snap up the first lot at a "fancy" 
price, while the second lot will be neglected until the demand ia 
exhausted, and will ultimately sell for little or nothing. The same dif- 
ference may be seen in several lota of carrote, careful washing proving 
an important factor with this and other roots. Neatness and attractive- 
ness invariably pay well for the trouble expended. 

Undoubtedly cleanliness is included to a considerable extent under 
the heading of neatness, but so important is it that it is deemed worthy 
of separate consideration. It is found lacking more often probably in 
the preparation of fruit than of other produce. Too often j'nice-stained 
cases injure tlie sale' of really choice berries, or the dirty finger marks 
of the pickers on the boxes will turn the buyer away. Ifc is needless to 
say that the presence of sticks, leaves or other lubbish invariably injures 
the sale. Even potatoes have sold more readily because marketed in 
clean, well-filled sacks. 

Uniformity is of the greatJeet importance and requires a little more 
effort. Some varieties of produce are invariably marketed in uniform 
packages, the 30-dozen egg case, for instance, being the universal 
standard, but others, particularly fruits and vegetables, are put up in 
various packages, and while some pertinent suggestions may be mafle, 
the only safe rule to follow is to ascertain the requirements of the market 
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or markets to which you espect to ship, and be guided by them. It may, 
however, be accepted as a practically unvarying truth that the finest 
produce will not bring the highest prices if packed in unusual packages. 
The writer saw an instance of this recently; 

A Texas concern, new in the business, sent its fine crop of Gem 
melons to market in boxes containing li/^ bushels, the usual package in 
this market being a half-bushel basket. The commission mwchant who 
received the consignment, although recognized aa a leader in Gems, tried 
in vain to secure a higher price for the more generous boscs, but was 
finally obliged to sell them at the then market price for half bushels, 
viz, $1.25. Fortunately the producer was present when the sliipment 
arrived and immediately telegraphed his associates to ship Gems there- 
after in nothing but half-bushel baskets. As a consequence, the last 
shipment from that source, consisting of 500 bushels in 1,000 half-bushel 
baskets, sold for exactly the same amount as each of the two previous 
shipments, which aggregated 1,500 bushels each. Needless to say, that 
shipper will study the peculiaritee of his market before making further 
ehipments. 

The above may seem like an exaggeration, but it was an actual occur- 
rence, and the principle may be verified any day. The explanation is 
simple: The retailer becomes used to a certain sized package and knows 
immediately of how many divisions it is susceptible, if it is to be divided 
at all, and so can easily find its selling price and estimate hia profit. New 
packages require new calculations, which the retailer ha^s little time to 
make, and which he will not undertake unless obliged to. In the 
instances of the Gems referred to, they would meet with ready sale in 
half-bushel baskets, not only the size of the package but its convenience, 
the baskets being provided with bails or handles, particularly adapting 
them to the retail trade. The 1^^ bushel boxes were too large for retail 
consumption and the packages too clumsy to be conveniently handled. 
Their purchase necessitated the retailer's providing additional baskets aii3 
making the necessary subdivisions, for all of which he could ill afford 
the time and for which the producer paid handsomely. 

Honesfy should constitute the next general principle to be obeerved. 
The mere mention of it may appear out of place in a paper of (his 
nature, but it is not from a moral but from a money-making standpoint 
that it is here considered. There is probably no businet« to which the 
adage "Honesty is the best policy" so aptly applies, and it seems aa 
though there were no legitimate business in which it is so often disre- 
garded. We believe it can be safely said that in every instance when 
petty deception is attempted it proves a boomerang. Probably the di»- 
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honeaty most commonly practiced is improperly " facing " packages, such 
SB barrels of potatoes, apples, and other fniit's, baskets of peaches, and 
particularly boxes of berries. The trick has been tried so often that 
everyone, even the moat inexperienced buyer, looks out for it. Before 
buying a case of berries every buyer will tako out several boxes and one 
after another upset them into his hand. This, of course, exposes practically 
all the berries in the box, and if any deception has been attempted he is 
opt to lose faith in the entire shipment. With baskets, such as peaches, 
plums, etc., are shipped in, several slits are cut in the sides, thus expos- 
ing the contents from top to bottom. Sharp hatchets are used to remove 
pieces from the sides of barrels, etc. But not only is immediate discovery 
almost inevitable, but even when the shipper is successful in fooling 
the buyer, the latter, discovering that he has been deceived, not only 
refuses ever after to purchase goods c-omintr from the same shipper, but 
relates the story to his fellows — the story usually growing as it travels — ■ 
until it not infrequently happens that the shipper's goods are practically 
boycotted, even the most fancy stock being neglected because it bears 
ihe shipper's name, trade-mark, or number. 

On the other hand, painstaking care and patience will generally 
result in building up for the shipper an enviable reputation, securing 
for his shipments the top, sometimes a little above the top, of the market, 
becanse of their known unvarying good quality. When a producer 
desires to build up such a reputation, it will pay him to adopt a brand, 
us, for instance, "The Star" having first ascertained from his com- 
mission merchant that his brand will not interfere with any other on 
the market. He should then make it a rule, from which there must 
never be any deviation, to use it only on his choicest products, omitting 
the brand and using only his regular number on any shipment that can 
not be rated "strictly fancy." Such discrimination against the poor 
qualities of one's own product requires strength of character and firm- 
ness of purpose, but such a policy steadfastly pursued will result in a 
reputation for the goods hearing the adopted brand which will never fail 
to obtain for them the very top of the market 



Packing is, after the qualitj' of the produce, the next most impor- 
tant consideration. A little study of the route your produce must take 
to reach the consumer will convince you of this. A typical trip will be 
as follows: Several miles ride in a spring wagon from farm to rail- 
road, over a more or less rough road; then. 10 to 500, or even 1,000, miles 
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OD the railroad; careltaa, hurrkd handling by trainmen loading the 
produce on the wagon of the commission merchant, and hauhng over 
rough city pavements to hie store; exposure for some time and another 
haul to the store of tlie retailor, where it is again exposed for sale, and 
usually another haul at lively speed to the home of the consumer. 
Consider what this means to tender fruit or vegetables, and the necessity 
of extreme care becomes obviouB. — Farmer's Btdletin No. 62'. 



A WOEL TO OUB FABMEBS. 



The annual report is a little delayed this year owing to my absenr.-e 
for several months abroad, engaged in immigration work, aud also on 
account of the greatly increased work in the Department, These annual 
reports should be filed for future reference, as often letters are sent in 
for information that is given in the reports more fully than can be done 
by letter. I am still receiving parcels of minerals, etc., without the 
name and the post-office of the sender, and sometimes letters without 
pofitKiffice or signature. Of couise, I am unable to answer them. I am 
always glad to hear from ray fellow-farmers and to serve them in any way 
that I possibly can. 

G. W. KOINER, 

Commissioner. 
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FIFTH REPORT OF THE TEST FARM 

OF THE 

Department of Agriculture 

SEASON 1906 



BY E. W- MAGRUDER, CHIEF CHE«IST. 
S. H. HAMLETT, MANAGER. 

On January 1, li)OG. Prof. S. B. Heiger, who had been Manager of 
the Test Farm since its beginning, severed hie connection with the farm, 
and Mr. S. H. Hamlott was made Manager. 

At that time the Board of Agriculture decided to make some decided 
changes in the management of the farm and in the manner of con- 
ducting the teste. Consequently, this year has been a transition period, 
and the time has betm largely spent in getting everything in readiness 
for another year, therefore there are fewer results of crop tests to be 
given this year tlian usual, 

WHEAT. 

There were eighteen plats of wheat, each with a different fertilizer, 
but just after it was eut, and before it could be hauled up, some bundles 
were stolen from various onee of the plats, which ruined the value of the 
test, consequently no results are reported. 



Ab in many of the Western States, the yield and quality of the com 
has been very greatly improved by careful and judicious seed selection, it 
■was decided to start com breeding this year and endeavor by proper se- 
lection to produce a thoroughbred com which will yield better than any 
now grown in this section. 

Consequently Virginia White Dent Com was selected as the variety 
with which to start. The seed was gotten from T. W. Wood & Sons, and 
it was thought that a pure variety was obtained, but when the crop was 
harvested it seemed as if that was not the case. 
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This com waa planted on a bill a quarter of a mile from any other 
corn, next to the dark tobacco plats^ so that it oould not become mixed. 
Owing to unavoidable causes the com was not planted till June 5th. 

It came up well and grew ofE nicely, the stand being perfect. 

When it began to tasael {August 8th), every other row wae d©- 
tasaelled to prevent those stalks from polinizing their own ears. That is, 
prevent in-breeding. Some of tlie most indifferent stalks in the other 
rows were also duta-sselled, so that the ears could only receive pollen 
from good stalks. Seed was selected only from, the detasselled rows. 

When the corn was ready to cut, September 26th, it was gone over 
and 159 of the most desirable stalks from the detasselled rows were 
selected. These stalks were selected for the size of the ear or ears, the 
height of the ears from the ground and the general good appearance of 
the stalks. Stalks which eared height up were avoided. 

Each etalk was numbered, and the height of the stalk and the height 
of the ear above the ground measured and recorded. These atalks were 
then cut and put to themselves. When the corn had well dried out, it 
waa shucked and the ear or ears from each etalk kept separate and num- 
bered aa the stalk. These ears were then weighed, and their length and 
diameter measured. They were then shelled and the- cob weighed, Uius 
giving by difference the weight of the grain. The diameter of the cob 
was measured and the length of the grain. The general appearance of 
the ear was noted with especial reference to the butt and tip, to see how 
well they were filled out. Thus a complete record of each stalk and. ear 
was kept. From this data the best ears are selected for the seed com of 
next year. 

The grain from these selected ears will be planted in a plat separated 
from all other com, and each ear will be planted in a row to itfielf,.flO 
that a record of the producing power of each may be kept. 

Alternate halves of each row will be detasselled, and all inferior or 
undesirable stalks will be detasselled, and seed for the following year 
■will be selected from the detasselled half of each row. At harvesting 
time the stalks will be selected and the ears subjected to the same scru- 
tiny 88 this year. By thus selecting only the best for seed it is expected 
that in lime a superior oora will be produced, which can then be dis- 
tributed to the farmers for seed, 

TYPE OF CORN, 

The type of corn aimed at and the principles governing the selection 
are the following : 

First. A stout stalk of medium height bearing one or two good eara 
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at a moderate distance above the groimd. This will give stability to the 
Btalk and enable it to stand erect, and not be blown over. It aJso 
makes the gathering easier. 

Second. A ear of good length and thickness with very gentle taper 
towards the tip. The rows o£ grains should be straight and regular and 
the butt and tip well filled. The rows should be close together and the 
grains close on the ear, thus giving the greatest number of grains to the 
cob. 



Seed Com. 
Third. The grain should be long and wedge-shape and well filled to 
the end, thus enabling more grains to be attached to the cob and leave 
less waste space on the ear. 

Fourth. The cob should be of medium size, straight and the color 
of the com. It should not be too small, as it is then more liable to 
break, and will not be able to hold bo many grains. 
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The accompanying picture ehows some of the best ears selected for seed 
this year, with a few grains from each ear laid fiat in order to show 
the shape. These iUugtrate the type of corn it is desired to produce, bat 
they are not ideal, and it is expected that better will be produced here- 
after as a rcBult of breeding. 

TOBACCO, 

BEIQHT TOBACCO. 

The tests on bright tobacco were confined to test of differ^ kinds of 
fertilizer on each plat. 

The field in the northeast end of the farm was divided into nineteen 
one-tenth acre plats, 40 feet wide and 108.9 feet long. The land is a 
sandy loam, light in color and texture, and very easily worked. It was 
in bright tobacco last year. The land is not the best type of bright 
tobacco soil, but is fairly good and brings good bright tobacco, but will 
never bring the highest grade. The center of the plat is the highest 
part, and the land slopes from it in all directions, gently towards the 
east, but more rapidly towards the north-west, and although the platfl 
were laid o£E as far as possible to prevent washing, there was some wash- 
ing on the steeper plats^ but not enough to effect the crop to any appre- 
ciable extent. 

The first planting, June Sd, .stood fairly well, but many hills had 
to be replanted, but quite a good stand was finally secured. 

The variety of the tobacco used was the Wahn. The tobacco was well 
-worked and properly topped and suckered, and it grew well. It was 
topped to eight to ten leaves, except in the case of the weaker plants, 
which were topped lower. 

Owing to the excessively wet summer, and especially the wet August, 
the tobacco specked badly, as did the dark tobacco, and as did practi- 
cally all of the tobacco in that neighborhood. This specking injured 
the value of the tobacco very greatly. 

The firet cutting was made on September 3d, and the rest cut on 
September 10th. All was flue-cured. Owing to lack of barn space the 
light and heavy-weight tobacco had to be cured together, ao that none 
-was cured as well as it should have been. 

PLAN OF FERTILIZER TEST FOE TOBACCO. 

The basis of the fertilization is a normal application of 800 pounds 
per acre of a fertilizer containing 
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Phosphoric acid, 10 per cent., giving per acre 80 lbs. 

Ammonia, 4 per cent., giving per acre 32 lbs. 

Pobish, li per cent., giving per acre 48 lbs. 

Which, therefore, will give on a tenth of an acre : 

Phosphoric acid, 8 lbs. equals P. 

Ammonia, 3.3 lbs. equals N. 

Potaah, .4.8 lbs. equals K. 

F ie supplied by dO pounds, IC per cent, acid phoepbate. 
N is supplied by 18.8 pounde, 17 per cent, blood- 
s' is supplied by 16.84 pounds, 19 per cent, nitrate of soda. 
N is supplied by 14.6 pounds blood, plus 3.8 pounds nitrate of soda. 
K is supplied by 9.6 pounds, 50 per cent, sulphate of potash. 
L is supplied by 400 pounds lime. 

The different plats had the following application: 

No. 1 — P, 50 pounds acid phosphate. 

No. 3 — N, 18.8 pounds of blood. 

No. 3 — 1,500 pounds stable manure. 

No. 4 — N, 16.84 pounds nitrate of soda. 

No. 5 — K, 9.6 pounds sulphate of potash. 

No. 6— Blank. 

No. 7 — P N, 50 pounds acid phosphate, 14.6 pounds blood, 3.8 pounds 

nitrate of soda. 
No. 8 — P K, 50 pounds acid phosphate, 9.6 sulphate of potash. 
No. 9 — N K, 14.6 pounds blood, 3.8 nitrate of soda, 9.6 pounds sul- 
phate of potash. 
No. 10 — P N K, 50 pounds acid phosphate, 14.6 pounds blood, 3.8 

pounds nitrate of soda, 9,6 pounds sulphate of potash. 
No. 11— Blank. - 
No. 13— J^ (P N K), 25 pounds acid phosphate, 7.3 pounds blood, 1.9 

pounds nitrate of soda, 4.8 pounds sulphate of potash. 
No. 13 — P, N K, 100 pounds acid phosphate, 14.6 pounds blood, 3.8 

pounds nitrate of soda, 9.6 pounds sulphate of potash. 
No. 14^P N; K, 50 pounds acid phosphate, 29.3 pounds blood, 7.6 

pounds nitrate soda, 9.6 pounds sulphate of potash. 
No. 15 — 3,000 pounds manure. 
No. 16 — P N Kji, 15 pounds acid phosphate, 14,6 pounds blood, 3.8 

pounds nitrate of soda, 19.2 pounds sulphate of potash. 
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No. 17—2 (P N K), 100 pounds acid phosphate, 29.3 potmdB blood, 
7.6 pounds nitrate of soda, 19,3 pounds sulphate of potash. 
No. 18— Blank. 

No. 19— P N K L, 50 pounds acid phosphate, 14.6 pounds blood, 3.8 
pounds nitrate of soda, 9.6 pounds sulphate of potash, 400 
pounds lime. 

It will be observed by a study of the plan of fertilization that the 
different fertilizer ingredients were tested alone, two together, all three 
together, and all three with lime, using in each case the amount of each 
material which would have been applied if a complete normal fertilizer 
had been used. That half the normal, double the -normal amount of 
each ingredient was applied with the normal amount of the other two 
ingredients, and that double the normal of all three together was ap- 
plied. Two plats with manure, one with double as much as the other, 
was also planted. There were three plata. without any fertilizer, in 
order to compare the effects of the different fertilizers with no fertilizer. 
On the 18th of August the difference in the appearance of the different 
plats was very marked, as may be seen by the three accompanying pic- 
tures taken on that date; one with no fertilizer, one with a heavy ap- 
plication of m'anure, and the other with a complete fertilizer applied at 
the rate of 1,600 pounds to the acre. 

On that date the no fertilizer plats and the one with potash alone 
were the poorest. The plats with phosphoric acid alone and ammonia 
alone had about the same growth of plants, but the ammonia plat was 
much darker green. When two ingredients were used, the growth was 
about the same, but when there was ammonia the color was much 
darker green. The plats which had manure {Nos. 3 and 14), the heav- 
iest application of fertilizer (No. 17), the normal application of fer- 
tilizer with lime (No. 19), and the normal application of phosphoric 
acid and potash with double the normal amount of ammonia (No. 14) 
were the best and heaviest. Plats No. 3, with manure, and No. 17, with 
heavy application of fertilizer, appeared to be a shade better than any 
of the others. It was impos-sible to tell which was the best of the two. 

Ammonia had a very marked effect in giving very dark color, and it 
also aided the growth, and probably produced more effect than either 
of the other ingredients. Potash had decidedly lees effect than either 
of the other ingredients. This tobacco could not be gotten into condi- 
tion to weigh and sell in order to give the results in this report. 

DARK TOBACCO. 

The teste on dark tobacco was also confined to tests of different kinds 
of fertilizer. The hiU on the southern side of the place -waa^MJected 
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for the tests, and five plate of one-fifth of an acre each were laid off, 
40 feet wide and 817.8 feet long. 

The land is a red clay with considerable eand, which gets very heavy 
in wet weather; but, if cultivated at the proper time, can be gotten into 
excellent condition. The land ie gently sloping, and is yeiy good daric 
tobacco soil. It was in clover last year. The land was in excellent con- 
dition when planted. The plats were planted June 6th, and stood quite 
well ; after replanting the stand was very good. The variety need was 
the Lizzardtail. 

The tobacco was well worked, and properly topped and suckered. 
It was topped to six to eight leaves, and grew well. 

Owing to the excessively wet summer, and especially the wet August, 
the tobacco specked very hadly, as did the bright tobacco; and as did 
practically all of the tobacco in that neighborhood. This specking in- 
jured the quality of the tobacco very greatly. 

It was cut on September 14th and put in a bam and cured. 

PLAN OP FERTILIZER TEST FOR DARK TOBACCO. 

The plan of fertili3er tests for dark tobacco was the same as that for 
bright tobacco as far as it went, the basis being the application of 800 
pounds per acre of a fertilizer containing 

Phosphoric acid, 10 per cent. ; ammonia, i per cent., and potash, 6 
per cent. 

The different plats had the following applications; 

No. 101 — P, 100 pounds acid phosphate. 

No. lOSf— V2 (P N K), 50 pounds acid phosphate, 14.6 pounds blood, 

3.8 pounds nitrate of soda, 9.6 pounds sulphate of potash. 
No. 103— Blank. 
No. 104— P N K, 100 pounds acid phosphate, 29.S pounds blood, 7.6 

pounds nitrate of soda, 19.8 poiinds sulphate of potash. 
No. 105 — 2 (P N K), 200 pounds acid phosphate, 58.4 pounds blood^ 

15,3 pounds nitrate of soda, 38.4 pounds sulphate of potash. 

On August 18th the accompanying pictures of plat No. 103 with na 
fertilizer, plat No. 104 with the normal application of fertilizer, and plat 
No. 105 with double the normal application of fertilizer were taken. 

The difference in the appearance was very marked between plat No. 
103 with no fertilizer and all of the other plats. 

Plat No. 105 with the double normal application was the heaviest and 
best, but appeared to be only a little ahead of No. 101, which had acid 
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phoBphste only. No. 101 appeared to be better than either No. 102' or 
104. The land, however, of No. 101 was eomewhat better than of the 
otter plate. All of the fertilized plats were very good. 

BELECTION OF TOBACCO SEED. 

It has been found that tobacco can be very much improved by proper 
seed selection, and that, unlike com and many other plants, it ehould 
be in-bred, -aa it were. That is, that each plant should polinized its own 
blooQte, and diould have no polin from any other blooms. This eelf- 
polinization is accomplished by tying a good paper bag ov«r the seed 
bead just before the blooms begin to open, and allowing it to remain 
until the blooming is all over, and there is no danger of any polinization 
from another plant. Before the bag is put on the head should be 
trimmed and thinned, so as not to leave too many buds. As the head 
grows and opens the bag should be slipped up on the stalk to allow more 
room for the head. It should also be occasionally opened and emptied 
of the fallen petals and then replaced. When all of the petals have 
fallen, it ehould be taken off, and the inferior or damaged eeed pods re- 
moved ; and if too many seed pods are present, some should be removed. 
It is important to have only comparatively few seed pods, SO that all 
of the strength will go into them, and thus produce plump, heavy seed, 
for a good seed produces a much more vigorous and healthy tobacco 
plant than a small or defective one. 

It was determined that ■&. start would be made in the selection of 
tobacco seed, and thus endeavor to improve the variety. In order to 
accompli^ the beat tesults the co-operation of the Bureau of Plant In- 
dustry of the United States Department of Agriculture was secured. 
That Bureau sent Dr. J, W. S. Duvel down last summer, and he not 
only selected and bagged seed plants on the Test Farm, but also saw 
several of the adjoining farmers and secured their co-operation, and se- 
lected and bagged many seed plants on their places. He gathered these 
heads when ripe and took them to Washington, where he will subject 
them to a cleaning process, by which all of the defective, small or light- 
"weight seed will be removed. These seed will be given to the farmers 
-who grew them to test in comparison with seed saved in the ordinaiy 
"way, and will also be given to some other farmers to test. The Test 
Farm will conduct tests with them. It is expected that the Bureau of 
Plant Industry will continue this seed eelection and tests with the seed 
selected for several years. 
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The land which had been sown in alfalfa in 1902, and whieh had 
produced satisfactorily up to this year, but which bad showed last year 
that it was weakening, was so weak this spring and so much crowded 
with grasses that it amounted to nothing, and was not worth cutting. 
It was, therefore, plowed up on July lOth, and later on the land gotten 
in good condition with the disk harrow. About an acre and a half 
of the land adjoining, which was in peas last year, was also plowed and 
ordered. The whole was gotten in excellent condition. On September 
4th it was sown with alfalfa seed at the rate of twenty pounds to the 
acre, with the exception of about a quarter of an acre, which was not 
sown then, as the seed gave out. This was seeded on September 26th. 
The seed were gotten from T. W. Wood & Sons, and were inoculated by 
them. About five tons of manure was applied to the land which had 
not previously been in alfalfa, and 300 pounds acid phosphate per acre 
was applied to all. 

The early Bowing came up promptly and very thick, and grew o£F 
finely, and has looked splendidly all fall, and is now looking most ex- 
cellently. Much of the old alfalfa which was plowed up has rerooted or 
come up from the old roots, which were cut off. The seed sown later 
came up splendidly, and h'as grown ofE quite well, but not near so well 
as the early sowing, and shows very markedly the disadvantage of late 
sowing. The late sown alfalfa had an extra top dressing of manure 
in order to help it catch un with the other. 



It was decided to test ditferent grasses to determine which would do 
best. Therefore a part of the hill on the south side of the farm near 
the dark tobacco plats was selected. This is red clay soil with some eand, 
which gets very heavy in wet weather, but if cultivated at the proper 
time can be gotten into excellent condition. It is gently rolling. 

Beginning on the road at the southeast comer of the field the land 
vras laid off into twelve one-tenth acre plats, 40 feet wide by 108.9 long. 
Laet summer the land had a luxuriant crop of peas, which were plowed 
tinder, and the land gotten into excellent condition, but owing to 
the exceedingly wet fall the plats were not seeded till November 5th. 

All the plats were fertilized alike with acid phosphate at the rate 
of 300 pounds per acre. The plats were sown in the following grasses 
with amount of grass eeed stated: 
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Plat No. 201— Timothy, 1 pound. 
Plat No. 202— Red Clover, 1 pound. 
Plat No. 303— Alsike Clover, 1 pound. 
Plat No. 304 — Red Top, or Herdsgrass, 1 pound. 
Plat No. 205 — Meadow Oat Grass, 3 pounds. 
Plat No. 206 — Meadow Fescue, 3 pounds. 
Plat No. 207— Orchard Grass, 3 pounds. 
Plat No. 208 — Italian Rye Grass, 3 pounds. 
Plat No. 209— California Burr Clover, 1 pound. 
Plat No. 310— Timothy, i^ pound. 

Red clover, y^ pound. 

Red Top, y^ pound. 

Meadow Oat Grass, Xy^ pounds. 
Plat No. 211— Alsike Clover, ^ pound. 

Red Top, % pound. 

Meadow Fescue, l^^ pounds. 

Orchard Grass, 1^^ pounds. 

These plats will be kept in, these grasses for many years, and the 
yields of each grass accurately weighed. It can then be determined how 
each yields and how long it will last without rraeeding; alao how the 
different mixtures of grasses compare with those sown alone. 

MISCELLANEOUS PABM WORK. 

A fairly good crop o£ wheat was raised, which yielded 133 bushels. 
The quality of the wheat was excellent. An excellent crop of oats was 
grown. Enough hay of good quality was raised to last the stock 
through the winter. The com crop was excellent, about 140 barrels 
being made. 

Most of the hill land which had no other crops was put in peas, and 
a splendid crop was raised, which were plowed under and the land 
planted part in wheat and part in rye. Clover and herds grass were 
sown with the wheat. Some of the poorer places of the farm were sown 
in German clover on September 19th- It is looking well. 



There are on the place six young cattle, four cows, one calf and a bull. 
The bull is a thoroughbred Red Poll, and is a fine animal. There is one 
thoroughbred Red Poll cow with a fine bull calf by her eide. 

There are eeventeen sheep, a thoroughbred Dorset Horn buck, some 
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thoroughbred Dorset ewes and some thoroughbred Rambouillets ewea 
A cross of the Doreet on the Rambouillet is being tried. 

There are eight thoroughbred Berkshire hogs. 

Four mules constitute the work team. 



A very substantial, well-built and commodious eomoinatJon bam 
eighty by fifty feet tos just been completed. 

PLANS FOR THE FUTURE EXPERIMENTAL WORK ON THE TEST FARM. 

In conducting any experimental work the tests must be repeated 
many times before any conclusions of value can be drawn, and thia is 
most emphatically true of all agricultural experiments. Under the best 
condition-s there are always so many possibilities and contingenoee, eo 
many causes to influence the results, that it is very hard to correctly in- 
terpret the results, even after they have been accumulated for years. 

The most important factor in all agricultural esperiments, and the 
one over which the experimenter has no control, is the weather. He can 
select the land, the character and location; he can direct the preparation 
and cultivation; he can select the crop and regulate the amount and 
character of the fertilizer, but the weather, which has a greater influence 
over the results than all the others combined, he cannot control in the 
slightest degree. There are other causes which interfere and seriously 
effect the accuracy of any given set of results, such ae insect enemies, 
and fungus and other bacterial diseases, etc. 

In order, therefore, to arrive at accurate results as to the effect of 
any one thing over which we do have control, such as fertilizer, manner 
of cultivation, different varieties of any one crop, etc., it is necessary to 
experiment for years most carefully in order to eliminate as far ae pos- 
sible the effects of the causes over which we have no control in order to 
get at the effects produced by the causes over which we do have control. 

It ehould not be expected of any agricultural experimental work 
that any results of much value would be obtained in a few years. The 
most valuable agricultural experimental data which has ever been re- 
corded is that obtained at the Eothameted Experiment Station, in 
England, where the same experiments have been repeated now for over 
fiixty years, and are still being repeated, as it has been found that not 
near all has been learned which can be learned by their repetition. 
That being the case, it is foolish to expect too muoh at first 

Many people have complained that the Test Farm and exueriment 
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EtationB in general have eo many excuses tx) make why such and such 
tests did not do better, such as the frost injured the fruit or yegetable, 
the fly injured the wheat, the drought ruined the corn, the wet weather 
sprouted the wheat or spoiled the hay, the hail injured the tobacco, etc., 
etc. The next time you are inclined to make that criticism or hear 
some one else make it ask yourself if all of your crops made maximum 
yields. Ask yourself if your wheat, or your hay, or your corn, would 
not have done better but for this, that or the other cause. Ask your 
neighbors about their crops and observe if they do not tell you that 

this crop would have done finely but ; that if they admit that one 

crop did well, observe if they do not have some iuts about the others. 

There is rarely, if ever, a year in which all the conditions are just 
right to cause all of the crops to make the largest yields. 

The honest agricultural experimenter is an observer, a learner, a, 
recorder of facts, and later he endeavors to interpret the facts recorded. 
He has no hobby to ride or pet theory to prove or disprove ; he endeavors 
to learn- all he can, and to do so he must record all the facts which in 
any way effect the test. And are not the weather conditions facts, such 
as so many inches of rain, or the lack of rain, just as much as so many 
bushels of wheat, or the number of pounde of fertilizer applied to ths 
tobacco; and do not the weather conditions effect the yield as much as 
anything else? He would be a poor experimenter indeed if he neglected 
tc record end state the weather conditions or any other cause which 
might effect the crop in any way. 

In order to properly interpret the results of any experiment or series 
of experiments evertihing which effects the r^ults in any way muet 1» 
taken into account and given their true weight as far as possible. That 
will be the policy at the Test Farm. All facts will be honestly an3 
truthfully recorded. All causes which are known to affect the crops in 
any way will be closely observed and set down, and especial attention 
and care will be given to discover new or previously undiscovered causes 
which may affect the crops, in order that by a proper interpretation of 
all the facts to so apply the old causes or the newly discovered ones, over 
which we have control, in such a way as to overcome to as great an ex- 
tent as possible the evil effects of the causes over which we have no con- 
trcA, or only partial control, so that a greater yield or better quality 
may be obtained. In accordance with the foregoing principles all ex- 
periments will be conducted. 

The following are the principle lines of experimentation whipli are 
under way or will be undertaken : 
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The test* with wheat will be to determine what is the best and moat 
economical fertilizer for that crop. A rotation of crops will be tried in 
conjunction with these teste. There will be four or five series of about 
eighteen plats. Each plat will have a different combination of fertilizer 
applied with the wheat. Grass is to follow the wheat, corn the grass, 
and German clover and peas the grass, when wheat will again be sown. 
Fertilizer will only be applied with the wheat. By having enough series 
■of plats there will be a different crop on each series every year. Each 
<;rop will be accurately measured or weighed, and the results will thus 
show which is the most economical fertilizer for the wheat and euc- 
■ceeding crops. 

Wheat will also come in the rotation on the tobacco plate. 



Corn will come in the rotation on the wheat and tobacco plats as 
■described under those crops. 

Variety tests — About fifteen varieties of com will be tested each year 
.Bide by side, in order to determine which variety is the most profitable. 
Each variety will be tested for a sufficient number of years to thoroughly 
■demonstrate its value, or lack of value, as the case may be. I would 
.appreciate it if farmers who have an extra good variety of corn would 
-communicate with me, as I would like some of their corn for testing, ' 

Com breeding — By proper selection of the corn in the field, and 
after it is shucked, it is expected that a superior corn will be developed. 
'The methods pursued are described under the heading Com, page 303. 



Fertilizer tests — As in the case of wheat, different combinations of 
fertilizer vrill be tried on both bright and dark tobacco. There will be 
four series of nineteen plats for bright tobacco and four series of ten 
plats for dark tobacco. The different combinations of fertilizer will be 
applied to the different plats to determine which Is the best for the 
tobaeeo. The tobacco will be followed with wheat, the wheat with 
grass, and the grass with com, then tobacco again. There will thus be 
a different crop on each series each year. Fertilizer will only be applied 
to the tobacco. 

Tobacco Ireeding — In conjunction with the Bureau of Plant Indus- 
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try of the United States Department of Agriculture, tobacco breeding: 
■R-ill be continued, and by proper selection and bagging it ia expected 
that the tobacco will be much improved. 

Diseases of tobacco — In conjunction with the same bureau, a study 
of the diseases of tobacco before it is cut, and while it is being cured^ 
will be studied in order to endeavor to find remedies. 

Varieties of tobacco — ^Different varieties of tobacco will be tested, 
and cigar tobaccos will be experimented with in order to determine 
^■hether thej can be profitably grown. 



Alfalfa will be ■experimented with in order to determine whether it- 
can be profitably grown, and under what conditions. Different methods 
of fertilization will be tested on it in order to determine if it cannot he- 
made to last for a number of years by that name. Practically no ex- 
periments have ever been tried to determine what are the best fertilizers 
for alfalfa, and whether by proper fertilization it cannot be made to- 
grow better and last longer. 

GRABS. 

Different kinds of graseea alone and in combination will be tested 
in a aeries of plats in order to determine what is best for this section. 



Red Poll cattle are being raised in order to determine their fitness- 
for this section. They were selected as being the breed most likely to 
meet the needs and requirements of this section. Later on it is ex- 
pected that some feeding tests with cattle can be conducted. 

Dorset. Horn sheep are being raised in order to determine whether it 
is profitable to raise sheep in this section. They were selected as being 
the breed moat likely to meet the needs and requirements of this section. 

BerksJiirff hogs are being raised to demonstrate the advantages of 
well-bred hogs, 

OTHER EXPERIMENTS. 

In the course of time aa the present experiments -and plans are gotten 
well in hand and are running smoothly, and as it becomes apparent what 
experiments are needed or what it ia desirable to test, other tests and 
experiments will be conducted to the very limit of the funds at the dis- 
posal of the Farm. 
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ATTITCDS TOWABDS THE FAHMBBS. 

The Test Farm is fcT the benefit of the farmers. Its soul aim and 
object is to benefit the farmers. For that purpose alone was it started 
and is maintained. It is the desire of the Department of Agriculture 
that the farmers will visit the farm, see what is going on, and leara 
what they can from the experiments. The manager will always be 
glad to explain anything they do not understand. It is not expected 
that all teete will be successful. If that were the case, it would be ho 
use to experiment, aa the farmers could then be told at once what was 
best. It ia only by trial that the true facts can be learned. Aa much or 
more can be learned from the failures as from the successes, and the 
failures will always outnumber the successes. 

All farmers are invited to visit the farm and make suggestions aa 
to what they most desire tested, for it is the object of the farm to ex- 
periment in those lines that the most of the f^^ere deeire. AH honest 
suggestione will always be gladly received and most carefully t 
ered, and acted upon as far as practicable. 
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